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1. 274

TCM(traditional Chinese medicine)2 =20t SSO0tA|OF T -&C2|3H(Northeast Asian traditional
medicine)0| M= 22f MEE AHS X|Z2517| fIsh AHAON & = U= CHYDH A (medicinal
material)S2 AM&dH RtCH CHEE 0|23 AXES MEQ £, &, 7IX, #e2| 52 0|8st= A=
kX (botanical drugs S+ herbal drugs)E 0| X|2t &2, Z7l, &2 St €2 H|AZ 2 Xj(non-botanical
drugs)E = ALEdH JCH A0 oSt M= & 220N S E Ol2{ot A S0| A /o0t 252
B O|=X|0f CH3t evidence E 18t 7| &2 O|83M E5|= H+S0| HO| =L UCH EDH
&2 dx 252 evidence Off CHot H1S0| QO] X EO| e, Z20= 22| phytochemistry Lt
pharmacology Ofl Ci$t systematic review 7t Z7t5t1 QoL O|2st HAEL T2 AlE AR|E0t

CHR D LoD, HTHNO 2 A2 4RI Sof Cfst el Aol glrt.

X2, Crgst MEQIst A+xf=9 T4 & (chemical constituents)== MAXMSZ ZCHdst

OIO|E{H[O]AS0| F=E|D ACH TCM oAM= Z%|Z Traditional Chinese Medicine Systems
Pharmacology (TCMSP) [1], Traditional Chinese Medicine Integrated Database (TCMID) [2],
TCM@Taiwan [3]2f Z2 OO[HH|O[A7F FREA=M, Ot CIOJEHO|AS0AME At

TG 2E0 ofL|2t OfQF H2HEl K ERZ ofF, AHESOf Cist WEES 20| M35t UALCH TCM
HIO|E{Hi|O] A O| lof = H M| AH| T &S2[&t 20F0f = -2 HIO|E{H| 0| AF0| EXHBHCE. ConMedNP [4]=
OtZ 2|7t M Xt o 2 Xj2t= A ZS0] T Ol O Ef 1| 0| A 0|0, NuBBE [5]= E2HE 2| & A =20
Ciot HEE M SSHCh ESH NPACT [6]l= 20 Ciet M A= O O|E{H| O] A 0|0, BioPhytMol [7]2

Soro| A EH| 2|otof CHet WA= HO[E{H|O|A0[Lf. O|2{gh HO|HH0|AS2 tHEE A= %A

&=
re
4

>~

ddz2 S22 MSst=0, TCMID 2f TCM@Taiwan = H|A=4d X0 CHsHM= L2

+ HIO|EH| O] & 2 & 7| =0 SEE MHOM YES 71 27| =0

Z|Alo] 7 AntE= KN SSHK| 25k QUCH
atA o|2{st XM E S ZSH| |, ot=, 5=, 22 Z&0 SFOHA|OF HE2|at0f| A O] 8 &=
HIAZ X o] T M E HEE PubMed M F=ESIQICH O2|11 0] EE TM-MC [8] G| O| E{H| O] A0f

FItSM 2eteloM A AMY = JEF SHQICE <http://informatics.kiom.re.kr/compound>. &



HAXc=z 7|&st

2E

of BYNE

i

ofx

TM-MC Off =7t&l H|AZ

=
—

= M Of A

= AMHOM ALEE

=
—

|5t@n, £5 2 oA

ml

10lM = SFRel +

ol



2. M H == ditH

OFxf o] 7 d 20| TSt H 2= PubMed == 0| A =5t CH PubMed ==& 2 Entrez programming

utilities (http://www.ncbi.nlm.nih.gov/books/NBK25500) O|-&3liA{ 28 BTHEH 77}X| 2| PMID(PubMed

mjo

identifienE 7tX|l&= =252 XML L2 CIREE IgSH, XML LA HEot ==

mjn

FESIULE AN E ZH0t= =22 DM RISHM ot=, =, 22| AT =& 4= S0l M
HAE M=o 2tElH(Latin names), BEH(English names), &BF(scientific names)2 ZHAOE

O| 85I RALt. £35|, X O|E0M HAIS| affix Off &f2t QO] 2|1 Tojo| =Mof &2t 8lo] AME

1

HMSET| BN 2 = MO A= Apache Lucene [9] 2 O| 88 =F2 MQISIA2, O] OIS JHX| 1

AMISS BMSIRACE OIZA 3HA 232,692 72| == 0| AMEIACH, O] =5 SOIAM X2

d2& =4t AZ0tED L =E5S EEHYSH7| ?I8HA “chromatograph”, “CCC”, “CEC”, “CMC”,
‘FPLC”, “GC/MS”, “GC-MS”, “GLC”, “GPC”, “HPLC”, “IMAC”, “LC/MS”, “LC-MS”, “MEEKC”, “MEKC”,
“NPLC”, “PGC”, “RPC”, “RPLC”, “RSLC", “SEC”, “SFC”, “SMBC”, “TLC”, “TMBC”, “UFLC”, “UPLC” 2|

7|19E7t Z2E =250 ZHYSM T 11,640 742 =22 LACE OX|Ho=z O|HA HA &

ZHYE =252 MAE0| AE o1 HEM HIA=E %Xl +

—

0x
0x

Fr

= TEOIAULL.

Articles identified through PubMed searching
(duplicates removed)
(n=232,692)

Articles filtered with key words:
“chromatograph,” “CCC,” “CEC,"” “CMC,"
“FPLC,” “GC/MS,” “GC-MS,” “GLC,” “GPC,”
“HPLC,” “IMAC,” “LC/MS,"” “LC-MS,”
“MEEKC,” “MEKC,” “NPLC,” “PGC,” “RPC,"
“RPLC,” “RSLC,” “SEC,” “SFC,” “SMBC,"
“TLC,” “TMBC,” “UFLC,” and “UPLC."
(n=11,640)

Full-text articles reviewed
(n=129)

Figure 1. Flow diagram used to construct the information on the chemical constituents of non-botanical

medicinal materials.
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SE(EE)2 A2 ZALE|UCE £t Table 2 0|Af £0|= 21 20| S5& == M st &2

A2 ZRIYS M, 718 B2 ==
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=t 222 £ steroid, flavonoid, peptide 9 A2 2

ZEALE[ AT,

Table 1. Number of compounds in each non-botanical medicinal material.

oh=(2HAL Latin name (Common name) VIES
A= (IR ER) Bufonis Venenum (Toad venom) 106
S (R Propolis 64
SE(EE) Mel (Honey) 37
SN (EE) Stichopus (Sea cucumber) 40
LEHHE) Bovis Calculus (Cow bezoar or natural Calculus Bovis) |17
ASLEHATIHH Bovis Calculus Artifactus (artificial Calculus Bovis) 22
Nl SE (ks EE 4 |Bovis Calculus Sativus 10
L EHEFR) Bovis Fel (Cattle bile) 15
S EH(BERE) Ursi Fel (Bear bile) 16
X E(sEhE) Suis Fel (Pig bile) 16
AHE (BB AE) Serpentis Fel (Serpent bile) 5
B (EmE Arisaema cum Bile 8
A B E) Moschus (Musk) 35
=&(BEH) Cervi Cornu Pantotrichum (Deer antler) 23
=22 (kA4 13) Bubali Cornu (Water buffalo horn) 3
= E (KEE) Hirudo (Leech) 25
G t(#p ) Bombina (Oriental fire-bellied toad) 2
LS (IRIRD) Scolopendra (Centipede) 6
XM (UER) Eupolyphaga (Steleophaga or Cockroach) 1
WE (T 53) Tabanus 6
g2 (BE3#) Mylabris 1
Mz (218) Scorpio (Scorpion) 34
BN ] Holotrichia (Chafer) 4
X| & (b EE) Pheretima (Earthworm) 6




o O3 (K5 48 Ranae Oviductus 3
SNE(ERE) Syngnathus (Pipefish) 2
SiOHEE) Hippocampus (Sea horse) 5
HZE(HIEE) Bombyx Batryticatus 7
HAHED) Bombycis Faeces 21
e EERRE) Vespae Nidus 8
o H R (RIEH) Mantidis O6theca (Mantis egg case) 3
MZAYH(RREA) Haliotidis Concha 3
S XHEHET) Arcae Concha 2
NF2(BH%H) Margaritifera Concha (Mother of pearl or Nacre) 4
(B k) Margarita (Pearl) 4
S=(FER) Fossilia Ossis Mastodi (Longgu) 18

Table 2. Classes of compounds and the number of compounds in each class. The class of “Others”
contains compounds for which the number of compounds belonging to a class is one.

Sej~ o
Steroid 154
Flavonoid 37
Peptide 33
Terpenoid 31
Protein 30
Phenolic 24
Amino acid 21
Inorganic element 18
Ester 13
Nucleoside 11
Alkaloid 9
Fatty acid 8
Glycoprotein 7
Diarylheptanoid 6
Lipid 6
Nucleobase 6
Alcohol 3
Aldehyde 3
Alkane 3
Saccharide 3
Ketone 2
Others 4
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3.1. 3=(38#&F), Bufonis Venenum

M 4=(4&%F, Bufonis Venenum, Toad Venom)+= Bufonidae 20| £8t= S7H8|(Bufo bufo gargarizans
Cantor, Bufo melanostictus Schneider)2| auricular gland 0| A| £H| &l SlAfo| 2H|E& XS Z0|LCt,
Mol =9 422 C-17 1 X|0]| a-2-pyrone ring & 7+X|= C-24 steroid 2| 3 F-F Q! bufadienolide O| ™,
bufadienolide = 3 A 14,15-epoxy group 1t 14-hydroxy group 22 LHHO{ ZICt 1O SO Qe
ALEN M2 CHE WS O0|88iM bufadienclide =2 FEO [10-17], H0M
bufadienolide 2| &7 &2 H1=0FCH 0| XtHO| 7} B 0| Lt £, (1) resibufogenin, (13) cinobufagin,

(45) bufalin, (59) bufotalin 2| 4252 A bufadienolide 2| 80% O| &2 AtX|StCt 224X ULt [10].

No | Compound R4 R> |Rs Rs Rs [Rs PubChem [Ref.

(1) | resibufogenin (bufogenin) OH H CHs H H H 6917974 |[10-19]

(2) | 3-epi-resibufogenin a-OH H CHs H H H [19]

(3) |resibufagin OH H CHO H H H 12314890 (11-13, 18,

(4) |desacetylcinobufagin OH H CHs H H OH 19937 [1191]-14, 18,

(5) | marinobufagin OH OH |CHs H H H 10104 [119(1-13, 18]

(6) | bufotalinin OH OH [|CHO H H H 11225 [11, 15, 18]

(7) | desacetylcinobufotalin (de-O- OH OH |CHs H H OH 15513544 |11, 13, 14,
acetylcinobufotalin) 18]

(8) | 11-hydroxyresibufogenin OH H CHs OH H H [12]

(9) | 12B-hydroxyresibufogenin OH H CHs H OH H (11, 18]

(10) | 19-oxo-desacetylcinobufagin OH H CHO H H OH 11144140 [[11]

(11) | 22,23-epoxyresibufogenin® OH H CHs H H H [12]




(12) | resibufaginol OH H CH20H H H [13]

(13) | cinobufagin OH H CHa3 H OAc  [11969542 [[10-19]

(14) | cinobufaginol OH H CH2OH H OAc |12303266 (11, 18]

(15) | cinobufotalin OH OH |CHs H OAc  [92043080 |10, 11, 13-

16, 18, 19]

(16) | 22,23-epoxycinobufotalin* OH OH [CHs H OAc [12]

(17) | 3-oxo-cinobufagin =0 H CHO H OAC [19]

(18) | 3-oxo-cinobufotalin =0 OH |CHs H OAc |102253150(15]

(19) | 12B-hydroxycinobufagin OH H CHs OH |OAc [10, 11, 19]

(20) | 5,12B-dihydroxycinobufagin OH OH [CHs OH |OAc [10]

(21) | 19-oxo-cinobufagin OH H CHO H OAc [102093791(10, 11, 13,

15, 19]

(22) | 19-oxo-cinobufotalin OH OH |CHO H OAc  [102093790([10-13, 18]

(23) | resibufogenin-3-O-succinate- OCO(CH2).COOArg H CHs H H (10, 11]
arginine

(24) | resibufaginol-3-O-succinate-arginine [OCO(CH2)2COOArg H CH20H H H [19]

(25) | cinobufagin-3-O-succinate-arginine [OCO(CH2)2COOArg H CHs H OAC [10, 11, 19]

(26) | cinobufaginol-3-O-succinate-arginineOCO(CH2)2COOArg H CH20H H OAC [11]

(27) | resibufogenin-3-O-glutarate-arginine [OCO(CH2)sCOOArg H CHs H H [19]

(28) | cinobufagin-3-O-glutarate-arginine  |[OCO(CH2)sCOOArg H CHs H OAC [10]

(29) | marinobufotoxin (marinobufagin 3- |OCO(CH2)4COOArg OH |CHs H H 101996079([10]
suberoylarginine ester)

(30) | cinobufagin-3-O-adipate-arginine OCO(CH:)sCOOArg H CHs H OAC [10, 11, 19]

(31) | 19-oxo-cinobufotalin-3-O-adipate-  |[OCO(CH2)4COOArg OH |CHO H OAC [10]
arginine

(32) | resibufogenin-3-O-pimelate-arginine [OCO(CH2)sCOOArg H CHs H H (10, 11]

(33) | cinobufagin-3-O-pimelate-arginine  |[OCO(CH2)sCOOArg H CHs H OAC (10, 19]

(34) | cinobufaginol-3-O-pimelate-arginine [OCO(CH2)sCOOArg H CH20H H OAC [19]

(35) | cinobufotalitoxin OCO(CH2)sCOOArg OH |CHs H OAc [10]

(36) | resibufogenin-3-O-suberate OCO(CH2)sCOOH H CHs H H [13]

(37) | cinobufagin-3-O-suberate OCO(CH2)sCOOH H CHs H OAC [13]

(38) | resibufotoxin (resibufogenin-3-O- OCO(CH2)sCOOArg H CHs H H 10130788810, 19]
suberate-arginine)

(39) | cinobufotoxin (cinobufagin-3-O- OCO(CH2)sCOOArg H CHs H OAc |102003563(10, 11]
suberate-arginine)

(40) | cinobufaginol-3-O-suberate-arginine [OCO(CH2)sCOOArg H CH20H H OAC [19]

(41) | 19-oxo-cinobufotalin-3-O-suberate- |[OCO(CH2)sCOOArg OH |CHO H OAC [19]
arginine

(42) | 19-oxo-cinobufotalin-3-O-suberate- [(OCO(CH2)sCOOMethylHis OH |CHO H OAC [10]
methylhistidine

(43) | cinobufagin-3-O-nonanedioic- OCO(CH:)7COOArg H CHs H OAC [10]
arginine

(44) | bufotalinin-3-O-sebacate-arginine  |[OCO(CH2)sCOOArg OH |CHO H H [12]

Figure 2. Chemical structures of 14,15-epoxy bufadienolides identified in Bufonis Venenum. * 22,23-
epoxy exists.
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No | Compound R4 R2 |Rs R4 Rs Re Rz  [PubChem [Ref.

(45) | bufalin OH H CHs H H H H 34174823 ([10-19]

(46) | 1B-hydroxybufalin OH H CHs H H H OH [11]

(47) | 19-oxo-bufalin OH H CHO H H H H 10883889 (11, 13, 18]

(48) | 19-hydroxybufalin OH H CH2OH H H H H 101375811 [11-13]

(49) | gamabufotalin OH H CHs OH H H H 259803 [10-15, 17-19]

(50) | telocinobufagin OH OH [CHs H H H H 259991 [10-15, 18]

(51) | 11a-hydroxytelocinobufagin OH OH |CHs OH H H H [10]

(52) | hellebrigenin OH OH |[cCHO H H H H [259577  [11,13]

(53) | hellebrigenol (19- OH OH |CH20H H H H H 10432170 [13]
hydroxytelocinobufagin)

(54) | arenobufagin OH H CHs OH =0 H H 12305198 [[10-15, 18]

(55) | bufarenogin OH H CHs =0 B-OH H H 167607 [10, 13, 18, 19]

(56) | p-bufarenogin (y-bufarenogin) OH H CHs =0 a-OH H H [12, 13, 15, 18]

(57) | bufalone =0 H CHs H H H H 99606 [10]

(58) | desacetylbufotalin OH H CHs H H OH ®H 12358889 (11, 13, 14]

(59) | bufotalin OH H CHs H H OAc H 12302120 [[10-15, 17-19]

(60) | 5-hydroxybufotalin OH OH [CHs H H OAc H [13]

(61) | 16-O-acetylarenobufagin OH H CHs OH =0 OAc H [13, 20]

(62) | 16-acetoxybufarenogin OH H CHs =0 B-OH |OAc H [10]

(63) | gamabufotalin-3-O-sulfate OSOsH H CHs OH H H H [10]

(64) | arenobufagin-3-O-sulfate OSO3H H CHs OH =0 H H [10]

(65) | bufotalin-3-O-sulfate OSOs3H H CHs H H OAc H [10]

(66) | 19-hydroxybufalin-3-O-sulfate OSOs3H H CH2OH H H H H [13, 20]

(67) | telocinobufagin-3-O-sulfate OSO3H OH [CHs H H H H [13, 20]

13



(68) | desacetylbufotalin-3-O-sulfate OSOsH H CHs H OH [13, 20]

(69) | hellebrigenin-3-O-sulfate OSOsH OH [CHO H H [13, 20]

(70) | hellebrigenol-3-O-sulfate OSO3H OH [CH2OH H H [13, 20]

(71) | gamabufotalin-3-oxalate OCOCOOH H CHs OH H [12]

(72) | bufalin-3-O-suberate OCO(CH2)sCOOH H CHs H H [13]

(73) | gamabufotalin-3-O-suberate OCO(CH2)sCOOH H CHs OH H [10]

(74) | bufalin-3-O-succinate-arginine OCO(CH:).COOArg H CHs H H [10-12]

(75) | gamabufotalin-3-O-succinate- OCO(CH:).COOArg H CHs OH H [10]
arginine

(76) | bufalone-3-O-succinate-arginine  [OCO(CH2)2COOArg H CHs H H [10]

(77) | bufotalin-3-O-succinate-arginine  [OCO(CH2)2COOArg H CHs H OAC [10]

(78) | bufotalin-3-O-glutarate-arginine OCO(CH2);COOArg H CHs H OAC [12]

(79) | bufalin-3-O-glutarate-arginine OCO(CH2);COOArg H CHs H H [19]

(80) | bufalin-3-O-adipate-arginine OCO(CH:)sCOOArg H CHs H H [10-12]

(81) | gamabufotalin-3-O-adipate- OCO(CH:)sCOOArg H CHs OH H [10]
arginine

(82) | gamabufotalin-3-O-pimelate- OCO(CH2)sCOOArg H CHs OH H [10]
arginine

(83) | bufalin-3-O-pimelate-arginine OCO(CH2)sCOOArg H CHs H H [19]

(84) | bufotalin-3-O-pimelate-arginine OCO(CH2)sCOOArg H CHs H OAC [10]

(85) | gamabufotalitoxin (gamabufotalin- [OCO(CH2)sCOOArg H CHs OH H 86341923 [10-12, 19]
3-O-suberate-arginine)

(86) | arenobufotoxin OCO(CH2)sCOOArg H CHa3 OH H 198386 [10]

(87) | bufotalin-3-O-suberate- arginine  [OCO(CH2)sCOOArg H CHs H OAC [19]

(88) | bufotalin-3-O-suberate-histidine OCO(CH2)sCOOHis H CHs H OAC [10]

(89) | bufalin-3-O-suberate- OCO(CH2)sCOOMethyl H CHs H H [10]
methylhistidine His

(90) | bufalitoxin OCO(CH2)sCOOArg H CHa3 H H 99882 [10]

(91) | telocinobufatoxin (telocinobufagin- [OCO(CH2)sCOOArg OH [CHs H H 156077 [10-12, 19]
3-O-suberate-arginine)

(92) | hellebritoxin (hellebrigenin-3-O- OCO(CH:)sCOOArg OH [CHO H H [10, 11, 19]
suberate-arginine)

(93) | bufotoxin OCO(CH2)sCOOArg H CHa3 H OAc 20054854 ([10]

(94) | 3B,14B,19B-trihydroxybufa-20,22- |OCO(CH2)sCOOHis H CHs H H [10]
dienolide; 3-O-suberate-L-histidine

(95) | gamabufotalin-3-O-pelargonate-  |OCO(CH2)7COOArg H CHs OH H [12]
arginine

(96) | bufalin-3-O-sebacate-arginine OCO(CH2)sCOOArg H CHs H H [12]

Figure 3. Chemical structures of 14-hydroxy bufadienolides identified in Bufonis Venenum.
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H
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o
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OH

(69) hellebrigenin-3-O-sulfate

(72) bufalin-3-O-suberate

(73) gamabufotalin-3-O-suberate

16




NH

HO
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[
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" OH
N
HO' o
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HoN NH;
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s

x
=
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z
z
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HO
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HN)I\NHQ

o]
k/\A[H \H/\/\/\/H\
N—oO
HO o

o

(87) bufotalin-3-O-suberate-arginine

(90) bufalitoxin

HO
(91) telocinobufatoxin (telocinobufagin-3-O-suberate-
arginine)

HO o

zx

NH, o

(94) 3B,14p3,19B-trihydroxybufa-20,22-dienolide; 3-O-
suberate-L-histidine

o

(95) gamabufotalin-3-O-pelargonate-arginine

NH

HO

(96) bufalin-3-O-sebacate-arginine
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Compound R1 R Rs3 PubChem Ref.

Re \ / (97) argentinogenin OH H =0 12305202 [10]

HO (98) argentinogenin-3-O-  OCO(CH,)sCOArg H =0 [12]
adipate-arginine

(99) hellebrigenol-9,11-ene OH OH H [12]

Compound R1 Ref.

(100) 3-dehydroscillarenin =0 [19]

(101) scillarenin-3-pimelate-arginine  OCO(CH2)sCOArg [12]

(102) scillarenin-3-suberate-arginine  OCO(CH2)sCOArg [12]

0
0
OAc
OH

(103) 3B,16B- dlhydroxybufa -8(14),20,22-trienolide [10]  (104) 14,16-dihydroxybufa-5,20,22-trienolide; (148,16B)-form,
16-Ac [10]

Figure 4. Chemical structures of other bufadienolides identified in Bufonis Venenum.
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0
o
o) \ /
HO,
OH
HO
H

(97) argentinogenin

HO,
NH

HN)]\NHQ °]
" OH
N—O
o
0
0
HO o

(98) argentinogenin-3-O-adipate-arginine

(o]
(o}
RN
HO
OH
HO
OH

(99) hellebrigenol-9,11-ene

/ng

(100) 3-dehydroscillarenin

0
0
NH
HN)J\NHQ 9
" OH
N—O
o
0
HO o

(101) scillarenin-3-pimelate-arginine
o

5
o
NH
HN)J\NHZ )
" OH
N—O
o
o
HO o

(102) scillarenin-3-suberate-arginine

(0]

N/

HO'
H

(103) 383,16B-dihydroxybufa-8(14),20,22-trienolide

o]

(104) 14,16-dihydroxybufa-5,20,22-trienolide;
(14B,168)-form, 16-Ac
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%2 A0 M= =0l M bufadienolide O] 2|0fl = (105) serotonin O] Z3tZ|0f Y= A= /Tt
[16, 17]. £3|, &2| water extract 0 Al= serotonin O| bufadienolide 2LCt X|C{ 20 Hi O|&F EO|

HAEE|UCH[16].

R4
Compound R1 PubChem Ref.
(105) serotonin NHa 5202 [16, 17]
HO
\ (106) N-methylserotonin NHCHs; 150885 [17]

N
H

Figure 5. Chemical structure of serotonin and N-methylserotonin identified in Bufonis Venenum.

NH; NHCH;
HO HO
N
N ¥
(105) serotonin (106) N-methylserotonin
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3.2. 3u(1%), Propolis
& 1 (%, Propolis)= Apidae 1t0f| 5= &2 (Apis mellifera L.)0| &2 £&22|Lt HEZFH
HSOjLf= MY =X[0|Ct Su= NHEH Az O[&E|0 =0, F2 d&E2 phenolic, flavonoid,

Xl

glycerol ester 2 Z2{ X 2tCt &2l d S|

rin

XFe| £ flora Off 2fof M Hets Z=Ct. Ol2{et

AT
ro
4>

O|RE 07|0| M= &=, o=, Y& X0 M A. meliifera Off 2 A A=l S mo| M2 ST ZALSHIC

210 U= phenolic 52 (119) gallic acid 2t cinnamic acid derivative &1t Z2 phenolic acid 2f

(120) resveratrol 2 Z'2 stilbenoid & Z&5t1 QUL ESH W 0= phenylalkyl acid 2! (107) cinnamic
acid 2t (121) cinnamylidene acetic acid == E=X 2L} Cinnamic acid derivative = phenyl group 2| C-
3 1t C-4 ?|XI0] hydroxy Lt methoxy 1&0| HZE|O| QO O, ester linkage = 7HX| 12 QICH Of ester &
%0l M (115) caffeic acid phenethyl ester (CAPE)= 21°| § 8 H& 9| 8lLIZ 22{ M QUC}. Figure

6 2 29| phenolic £} phenylalkyl acid S0i Cii$t stst 0| Ct.

0]
R R3
\ 0/

Ry

No Compound R1 Ro Rs3 PubChem Ref.

(107) | cinnamic acid H H 444539 [21-23]

(108) | 3,4-dimethoxycinnamic acid |[OCHsz |OCHjs 1585026  [22-30]

(3,4-dimethylcaffeic acid)

(109) | ferulic acid OH OCHjs 445858 [22, 23, 26, 28-37]

(110) |isoferulic acid OCH; |OH 736186 [23, 27-30]

(111) | p-coumaric acid OH H 1549106  [22-26, 28, 32, 33,
35, 36]

(112) | p-coumaric acid benzyl ester OH H [28]

(113) | caffeic acid OH OH
(114) | caffeic acid benzyl ester OH OH
(benzyl caffeate)

689043 [22-30, 32-37]
5919576  [27-30]

(115) | caffeic acid phenethyl ester |OH OH
(phenethyl caffeate)

5281787  [23-25, 28-31, 33,
35, 37, 38]

(116) | caffeic acid isoprenyl ester |OH OH 5281790 [28]

ddT

[\
(\9]



(117) | caffeic acid cinnamyl ester |OH OH [24, 25, 28]
(cinnamyl caffeate)

(118) | p-methoxycinnamic acid OCHs H [28]
cinnamyl ester

7

Z
;Q)k Ho NN o
: OH

OH
(119) gallic acid (120) resveratrol (121) cinnamylidene acetic acid [24, 25]

(PubChem 370) [22, 36] (PubChem 445154) [33]

Figure 6. Chemical structures of phenolics and phenylalkyl acids identified in Propolis.

o) 0
HCO H3CO.
\ OH \ OH \ OH
HaCO HO
(109) ferulic acid

(107) cinnamic acid (108) 3,4-dimethoxycinnamic acid

(3,4-dimethylcaffeic acid)
(0]

[e) o}
HO X o
X OH X OH
(112) p-coumaric acid benzyl ester
H,CO HO

(110) isoferulic acid (111) p-coumaric acid

(0] (0]
HO;@A)L HO@/\)L
X OH AN 0/\©
HO HO

(113) caffeic acid (114) caffeic acid benzyl ester (benzyl caffeate)

5 (0]
Hojij/\)‘\ N@ HO]@A)‘\ /\/K
N . X o

HO HO

(115) caffeic acid phenethyl ester (phenethyl caffeate) (116) caffeic acid isoprenyl ester
(o] o
HO H3CO
(117) caffeic acid cinnamyl ester (cinnamyl caffeate) (118) p-methoxycinnamic acid cinnamyl ester




&1 9| flavonoid ‘&2 anthocyanin, flavanone, flavan, isoflavonoid

anthocyanin 2| 7+ =& E Q1 Z0|C}, Anthocyanin = flavone 1} flavonol 2| &

=
=

FLE LU=+

O] RUC}. Figure 7

—

A=

flavonol 2 flavone 0 A{ 4H-chromene 2| C-3 position(R1)0l hydroxy group & 7tZIC}. (128) Baicalin &

baicalein 2| glucuronide 0|, (135) rutin = quercetin 1} disaccharide rutinose 7t &2 =l glycoside M,

quercetin-3-O-rutinoside 2= = ZIC.

No Compound R4 R2 R3 R4 R5 Re Rz Rs PubChem [Ref.
(122) | chrysin H OH H OH H H H H 5281607 [22-31, 33-35, 37,
39-43]
(123) | tectochrysin (chrysin 7- |H OH H OCH3; H H H H 5281954 [24, 25, 28, 39]
methyl ether)
(124) | apigenin H OH H OH H H OH |H 5280443 [22-26, 28-31, 33-
35, 37, 40, 42]
(125) | luteolin H OH H OH H |OH OH |H 15280445 [22, 26, 28, 34]
(126) |luteolin 5-methyl ether |H OCH; H OH H OH |OH H [28]
(127) | acacetin H OH H OH H H OCHs H 5280442 |26, 31]
(128) | baicalin H OH [OH glucuronideH H H H 164982 [22]
(129) | galangin OH OH H OH H H H H 5281616 [23-25, 27-31, 33,
35, 37, 39-44]
(130) | galangin 5-methyl etherOH |OCH3; H OH H H H H [28]
(131) |fisetin OH H H OH H OH ©OH H 5281614 [22]
(132) | quercetin OH OH H OH H OH (©OH H 5280343 [22, 23, 25, 31, 33,
34, 37, 40, 42]
(133) | quercetin 3-methyl OCH; OH H OH H OH OH H [28]
ether
(134) | quercetin 5,7-dimethyl OH  |OCHs H OCHj3 H OH OH H [28]
ether
(135) | rutin OH |OH |rutinose OH H OH (©OH H [5280805 [22, 31, 36, 37, 40,
42]
(136) | kaempferol OH OH H OH H H OH |H 5280863 [22-26, 31, 33, 40,
42]
(137) |isorhamnetin OH OH H OH H |OCHs; OH H [5281654 [22, 28]
(138) | kaempferide OH OH H OH H H OCHs H 15281666 [34]
(139) |izalpinin OH OH H OCHs; H H H H 15318691 [39]
(140) | morin OH OH H OH OH H OH |H 5281670 [22, 31, 34, 37]
(141) | myricetin OH |OH H OH H |OH OH |OH 5281672 [22, 31, 37, 40, 42]

Figure 7. Chemical structures of anthoxanthins identified from Propolis.
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HO (0] O

OH o}
(122) chrysin

(123) tectochrysin (chrysin 7-

methyl ether)
OH

OCHy; O

(126) luteolin 5-methyl ether

(127) acacetin

HO

OH
(128) baicalin

(0]

HO

o
OH
OH 0
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(130) galangin 5-methyl ether

OH (0]
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OH o
(133) quercetin 3-methyl ether
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(134) quercetin 5,7-dimethyl ether
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OH

OH
HO. (o]
o OH o
O H (136) kaempferol
OH [o]
«n|OH
OH
(135) rutin

I OH

OH (o]
OH 0 (139) izalpinin
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HO.

OH
HO I (o} O
OH

OH

(o]
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OH o
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Figure 8 & 210|M Z=ZE flavanone 2| 38t Z0|Ct 210]= (142) pinocembrin It (145)
pinobanksin 12|11 O|Z9| ethers, 12|11 (154) naringenin 1 (155) hesperetin

flavanone = 0| =X oLt

Ry
Rs
R3 (0] \\\\\\\
R;
R, o
No Compound R1 R2 Rs Rs |Rs PubChem | Ref.
. . [22-25, 27-33, 35,
(142) | pinocembrin OH |OH H H 667544 37, 39, 40, 43]
(143) | pinocembrin 5-methyl ether OCHz; OH H H [28]
(144) | Pinocembrin 7-methy! ether OH OCHsH H  [73201  |[28,39]
(pinostrobin)
(145) | pinobanksin OH OH OH H H 73202 [23-25, 28-30, 43]
(146) | pinobanksin 5-methyl ether OH OCH; OH H |H [24, 25, 27, 28]
(147) | pinobanksin 7-methyl ether OH OH |OCHz:H H [28, 32]
(148) | pinobanksin 3-O-acetate OCOCH3; OH OH H H [23-26, 28, 43]
(149) | pinobanksin 3-O-propionate  |OCOC:Hs OH |OH H H [28]
(150) | pinobanksin 3-O-butyrate OCOC3H7 OH IOH H H [28]
(151) | pinobanksin 3-O-isobutyrate ~ |OCOCH(CHj3): OH |OH H H [28]
(152) | pinobanksin 3-O-pentanoate  |OCOC4Ho OH |OH H H [28]
(153) EE@E;:'@” 3-0-(2-methyl)  |5CcOCH(CHs)CH,CHs OH OH H  H 28]
(154) | naringenin H OH |OH H |OH (932 [22, 23, 37]
(155) | hesperetin H OH |OH |OH |OCHj3 72281 [21]

Figure 8. Chemical structures of flavanones identified from Propolis.
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S0 A& flavan 2 flavanol (flavan-3-ol) &0 &£5t= (156) catechin 1} epicatechin O] RALCK.
Catechin 2 4H-chromene 2| C-2 2 C-3 {IX|0| & 7H2| chiral center 7} RAO0{A| (2R,3S), (2S,3R),
(2R,3R), (2S,3S)2] | 7H2| diasterecisomer 7} =X{ICE £ S W 0f|l = isoflavonoid 1&0 &35t=

(157) genistein O] Al g| AL},

o B,

(156) catechln (PubChem 1203, 73160, 9064) [22] (157) genistein (PubChem 5280961) [22, 26]

Figure 9. Chemical structures of flavanol and isoflavonoid identified from Propolis.

0| Q0| = 210 (158) nicotinic acid 2t glycerol ester E& ZX5t=0| 0] 252 71X = Of2Y

8D 20t

X
N /\é/\
G
N
(158) nicotinic acid
(PubChem 938) [21]

(159) (-)-2-acetyl-1-(E)-feruloyl-3-( 3"(() 16")-dihydroxy-palmitoylglycerol

R1 \ /3\§/1\ /
@) ) 0]
(0] (0]

No Compound R1 Ro Rs3 R4 Ref.
(160) | 2-acetyl-1,3-dicaffeoylglycerol OH OH OH OH [32]
(161) | 2-acetyl-1-caffeoyl-3-coumaroylglycerol OH OH H OH [32]
(162) | 2-acetyl-1-feruloyl-3-caffeoylglycerol OCHjs OH OH OH [32]
(163) | 2-acetyl-1-feruloyl-3-coumaroylglycerol OCHjs OH H OH [32]
(164) | 2-acetyl-1,3-diferuloylglycerol OCHjs OH OCHjs OH [32]

29



(165) | (-)-2-acetyl-1-caffeoyl-3-cinnamoylglycerol OH OH H H [32]
(166) | (+)-2-acetyl-1-caffeoyl-3-cinnamoylglycerol OH OH H H [32]
(167) | 2-acetyl-1-coumaroyl-3-cinnamoylglycerol H H H OH [32]
(168) | (+)-2-acetyl-1-feruloyl-3-cinnamoylglycerol H H OCHjs OH [32]
(169) | (-)-2-acetyl-1-feruloyl-3-cinnamoylglycerol H H OCHjs OH [32]
(170) | 2-acetyl-1,3-dicinnamoylglycerol H H H H [32]

Figure 10. Chemical structures of nicotinic acid and glycerol esters identified from Propolis.
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3 1
Ho AN Oy\o F
0 o
HO \f

(166) (+)-2-acetyl-1-caffeoyl-3-cinnamoylglycerol

0 o
3 1
. o/\{\o “
6 o

(167) 2- acetyl 1- coumaroyl -3- cmnamoylglycerol

o o
3 : OcCl
Hs
\ O/\g\o /
0. O
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w% 2@

(169) (-)-2-acetyl- 1—feru|oy| -3-cinnamoylglycerol

@A\JKA@/

(170) 2-acetyl-1,3- dlcmnamoylglycerol
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3.3. SE(EXE), Mel

& (%, Mel, Honey)2 Apidae 110 &3t= & H(Apis mellifera L., Apis cerana Fabricus)0| A= 2]
nectar 2t honeydew ZFE 22 sugary food substance O|Ct. 22| £ H&2 saccharide EM
monosaccharide (glucose and fructose), disaccharide, oligosaccharide = 2 T £ICt[45]. £3 822
phenolic, flavonoid, amino acid, enzyme, mineral, vitamin 2 Z25t= A2 2 Y2{X UCH36, 37].
Suo| Aot OtEt7iX| 2 SEH| 7+ Y22 T, ot=, Y20 M A. mellifera 2t A. cerana Of 2|5 A
SO Z SO CHoHAMBH ZALSHRICE SHX|TH PubMed Of| A ZAEl CHE 20| S20f Cfst HRE2
FEHO|L @A E Y2|of X|Fo| S 20| Ciet AFS0|Un, HHE AFSHME S= S0 et

ATE0| O|FO{ R CH36, 37]. O] AR S0 ME 5= S LA 9 72| phenolic 1t 10 7 2| flavonoid S 2

1=

Hl oM, 0|l Z0M (113) caffeic acid, (109) ferulic acid, (111) p-coumaric acid, (115) caffeic

acid phenethyl ester (CAPE), (119) gallic acid 2| phenolic &1} (122) chrysin, (124) apigenin, (129)
galangin, (132) quercetin, (135) rutin, (140) morin, (141) myricetin, (142) pinocembrin, (154)

naringenin 2| flavonoid 2 & W 0| = ZX5t= Z0|Ct. O] 2|0f| 4 7H2| phenolic 2t 1 7H2] flavonoid Ofl

CHoh ofst =42 otz et Zet.
0]
Compound R1 R2 Rs PubChem Ref.
Rs (171) protocatechuic acid H OH OH 72 [36]
H
(172) p-hydroxybenzoic acid H OH H 135 [36]
(173) syringic acid OCH; OH OCH; 10742 [36]
R2
R
Q OH
HO OH
HO o}
o]
HO
N\
N 0 o OH
OH
HO OH o}
(174) chlorogenic acid (PubChem 1794427) [36] (175) kampferol (PubChem 5280863) [37]

Figure 11. Chemical structures of phenolics and flavonoids identified from Mel.
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O )
HO
OH OH
HO HO
(171) protocatechuic acid (172) p-hydroxybenzoic acid
o)
H3CO
OH
HO
OCH,4
(173) syringic acid

0| 2/0jl 4 72| Al = (linden, acacia, vitex and rape)=0|A =& E 5= S L= 7t0i| (176) Asp, (177)

Glu, (178) Ser, (179) GIn, (180) His, (181) Gly, (182) Thr, (183) Arg, (184) Ala, (185) Tyr, (186) Val,
(187) Met, (188) Trp, (189) Phe, (190) lle, (191) Leu, (192) Lys, (193) Pro 2| amino acid & H| W sl=

A7 UARALCH4A6].
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3.4. Sl &(;8Z), Stichopus
S &8, Stichopus, Sea cucumber)2 Stichopodidae 1t2| =] S=O0|Ct. $h= MO A Sl &2
Apostichopus japonicus Selenka (Stichopus japonicus Selenka)l| &4 H0| %o O|gZICtn
7120 ol S22 ZTH OtA|OF X|HoM = &= ME S 20| 2 3422 Y |0 ALt
Siate| M Elo|= triterpene glycoside [47-49], glycosaminoglycan [50-52], cerebroside [53, 54],

ganglioside [55], protein [56-58]1f Z+2 CHFst

opt

- MHES Has
7ol rE dE2== ZSH QU0

0| M2E F0|A triterpene glycoside = 8il&0| A 7tE & 2 5t secondary metabolite O|Ct. 11 S ¢t
Aspidochirotida = 2| Stichopodidae t2t Dendrochirotida = 2| Cucumariidae 20| &3l U= 0f2{ Z2
&S0 CHSHA = B4 719 triterpene glycoside 0| 2 AL A=, A. japonicus Ol A= CHS 28 1}
#2217 719| triterpene glycoside = 0| EX It 2= triterpene glycoside =2 C18(20) lactone 1-&1f
A7(8) E== A9(11) O|F AZ0| U= holostane-type aglycone & 7+X|M, aglycone 2| C-3 | X|0f Z|CH

6 71 2| monosaccharide 7t & Z$HE|0f QUC}.

o, o R

e, COmpound Ri R PubChem Ref.

(194) holothurin A1 OH 102057279 [49]

(195) holothurin A OH 44559168 [49]

(196) echinoside A OH 156831 [49]
(o]
cron 0<4_?° L (197) 24-dehydro OH [49]
-~ o o echinoside A
> ’ (198) pervicoside C ~ H [49]
OH
Compound R  Ref.
(199) holothurinoside A OH [49]

(200) 17-dehydroxyholothurinoside A H  [49]

fo) OH

OH

OH
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OH

O, o ? R
Compound R
anillOH
(202) holothurin B2 OH
o)
o (203) holothurin B
OH
HO3SO
CH3 o)
o)
OH
OH
OH
Compound R1 R2

e

. (204) holotoxin A CH20OH

(205) holotoxinB  CH:OH H

7

jo)

(206) holotoxin A1 H CHs
(207) holotoxin B+ H H

(208) bivittoside C CH.0H H

34

(201) cladoloside B (PubChem 102450455) [49]

PubChem Ref.

[49]
23674754 [49]
"u,,,///

o
Rs R4 PubChem Ref.
=0 /\/\K 101610322 [47]
=0 /\/\{ 101610323 [47]
=0 /\/\]/119551 [47-49]
=0 /\/\K [47, 48]
H /VY 157055  [49]



= Compound R4 R2 R3 PubChem Ref.

(209) frondoside A, CH.OH =0 W [49]

NaOsS2 (210) frondoside A H B-OAc \/Y444481 61 [49]

OH

(195) holothurin A

o _o
HO,

)
0.
OH
Na03S Na03S0
CHy
o 0 O
CH,0H OH CH,0H OH
J—o0 J—o
o] 0 (o] o
CHzog o OH CHzog o OH
OCHj, OH OCH, OH
OH OH
OoH OH

(196) echinoside A (197) 24-dehydroechinoside A

(198) pervicoside C

(199) holothurinoside A
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OO

OH

[0)
(o]
OH
HO3S0
CHy i
o)
OH
OH
OH

«unllOH

0
o
OH
HO,S0
CHj i

o]
OH
OH
OH

(203) holothurin B

[0}

(204) holotoxin A

(o}

)
o}
CH,0H

OH
o
Ko
CH,
CHOH O o ;
9 OH
il CH,0H OH
o 0

(205) holotoxin B

b 5

(206) holotoxin A1

OH

(207) holotoxin B1

36




o
OH
Na0;S0
CHa

o ©

CH,0H
OH

ENE)
o
CH,OH ¢ o
o OH o
OCH, oH
oH

OH OH OH
(209) frondoside A2

Sl &+2| glycosaminoglycan 2 chondroitin sulfate 2| disaccharide unit O] BH=E|0f LM L] = linear

polysaccharide T+Z=E Z}ZICE. Chondroitin sulfate

£ glucuronic acid (GlcA)2t C-4 1t C-6 X[

sulfate 7} = N-acetylgalactosamine (GalNAc)=Z T &M, GIcA 2| C-3 /XLt GlaNAc 2| C-4

and/or C-6 9| X|0|A sulfated fucose branch S} =Z|3A|E ZAT0| =XCE O|2{$+ chondroitin

sulfate 2| fucosylation 2| HE{+= holothurian & OFCH

CHEOI, A. japonicus = Otz &1t 20| fucose

7tX|0IM 6 7 EtR Q| sulfate THE S E QICt [Ry, Rz, R3] = [SOsH, SOsH, HJ, [SOsH, H, H], [H, SOsH,

H], [SOsH, SOsH, SOsH], [SOsH, H, SOsH], and [H, SOsH, SOsH] [51].
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CHy QR cH, R cHy QR chy T
o} o
OR; O~ OR; OR, O\ OR;
OH OH
COOH CH,0S03H COOH CH,
o o o 0SOsH o
(eN [°N
o o
OH ~ OH
o o
OH NHCOCHg | n OH NHCOCH; | n
[} o, B n
COOH CH,0S0zH
OR, OR3
CH CHgy
5 o OOSOaH o
OR4 O OR; o ~ o
~
OH o
o o
tn, ORe &h, ORs OH NHCOCH; | n
o} - _
OR; O~ ORs o, O
OH CHs OR3
cooH CHy
OR;
o o J—o o o
[0)
OH ~ cH, SR
O
OR;
OH NHCOCH, | n

OH

Figure 13. Chemical structures of (211) fucosylated chondroitin sulfate identified from Stichopus.

Cerebroside 2t ganglioside = A2, &2, SHYI=S0M L= glycosphingolipid =0|LC}.
Cerebroside = sphingoid base, fatty acid, monosaccharide &2 T %0 QUCt. 01 7|0f| M fatty acid =
amide bond £ &3l sphingoid base 0| ¢ Z%|0{, sphingoid base 2| 1-hydroxyl moiety Ol glucose Lt
galactose & S}+L+2| monosaccharide 7t ¢ Z It Cerebroside + sphingoid base 2} fatty acid 2| chain

length, saturation, hydroxylation 2| X0|0f| [t2tA FF 7t ST S 10f| A ' 74 & sphingoid base 2t

fatty base S2| S/F= Otzie| Eef ZTCf.
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Table 3. (212) Cerebrosides identified from Stichopus.

Sphingoid base Fatty acid Ref.
2-amino-1,3,4-trihydroxy-4-hexadecene (116:0) | C24:1 [53]
2-amino-1,3-dihydroxy-4-hexadecene (d16:1) |C23:1, C24:0, C24:1, C25:0 [53, 54]
(2C-I;132i2n)o-1 ,3-dihydroxy-4,8-hexadecadiene C25:0 [54]

C18:0, C20:0, C22:0, C22:1, C23:0, C23:1,

2-amino-1,3-dihydroxy-4-heptadecene (d17:1) C24:0. C24:1. C25:0 [53, 54]
sphingosine (4-sphingenine, d18:1) C18:0, C21:0, C22:0, C24:0, C24:1, C25:0|[53, 54]
4,8-sphingadienine (d18:2) C18:0, C23:0, C24:0, C24:1, C25:0 [53, 54]
(2(;?;2‘)0'1’3'dihydr°"y'4’8’1O'OCtadecat”e”e C18:0, C20:0, C22:0, C22:1, C23:1, C24:1/[53]

(2;‘&;”)0'1’3'dihydroxy“"”o”a”edece”e C18:0, C22:0, C23:0, C24:0, C24:1, C25:0| [53, 54]
9-methyl-4,8-sphingadienine (d19:2) C18:0, C24:1, C25:0 [53, 54]

2-amino-1,3-dihydroxy-9-methyl-4,8,10-
octadecatriene (d19:3)
2-amino-1,3-dihydroxy-4,8,10-icosadecatriene
(d20:3)

C18:0, C22:0, C22:1, C23:1, C24:1 [53]

C18:0 [53]

—

Cerebroside 0l = monosaccharide 7t HZAE|= EHHO|, ganglioside &= 1-hydroxyl moiety Of
oligosaccharide 7t A E| 11, 0| oligosaccharide 0| StLt 0|2} 2| sialic acid 7t HZAEl ZdO|Ct. Cong et

al. [55] 2 ol &0ff =X5H= (213) ganglioside Off CH8H S5} S CL,

siefo| MM =2 Y JE2 protein O|CE =2 &t MO U= protein Of it A7}
THE|ACE Wu et al. [56] 2 ol &2] XS0l A noncollagenous protein Q! (214) major yolk protein 1t

(215) actin 7t =X etS 2 ALt Xia et al. [57] 2 proteomic analysis 2| $+ 2 Ol iTRAQ 242 0| 23l A

(216) melanotransferrin, (217) complement component3-2, (218) arginine kinase, (219) heat shock
protein gp 96, (220) heat shock protein 90, (221) translation elongation factor, (222) myosin heavy chain,
striated muscle-like isoform3, (223) spectrin alphachain, (224) peroxiredoxin-6, (225) proprotein
convertase subtilisin/kexin type9, (226) 60S ribosomal protein L32e, (227) cathepsin L-associated
protein, (228) 40S ribosomal protein S3-like, (229) aldehyde dehydrogenase,mitochondrial-like, (230)

neurobeachin-like, (231) alpha-centractin-like 2t 20| 16 7H2| protein 2 A 25} ULt Husni et al. [58]=

S ate| M= 0| (232) adenosine It (233) ethyl-a-D-glucopyranoside 2 F=3U 2 M 0| protein Of

mjo

tyrosinase inhibitor 2 2-83t= A2 E AL
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NH, OH

) HO
Z HO

OH

o) CHs

~_

OH OH
(232) adenosine (233) ethyl-a-D-glucopyranoside

Figure 14. Chemical structures of adenosine and ethyl-a-D-glucopyranoside.

0| 2|0l = Lee et al. [59]2 71 % 8l & 0f| A alkane, alkene, amine, amide, imide, acid, aldehyde, alcohol,

ester, ketone S Z &5t 53 7| 2] volatile organic compound 2t 15 7 2] inorganic element & A &} AT,
g
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3.5. 2&(4H), Bovis Calculus, 21322 ATI43K), Bovis Calculus Artifactus,
HiQlul & S ({535 BE 4 ), Bovis Calculus Sativus, 2 =H(4i£), Bovis Fel,
S HBERE), Ursi Fel, X EH(3%k8), Suis Fellis Pulvis, AFEH(#EH€), Serpentis Fel

A

—

& o= 22 WFE &, WX, &, #i 22 =2 §H0|LL HE

mjo

Of M 2 O 3 2tCt. O
AMSM 7= =2 bile acid 2T, =2 AFIHE = O{TH bile acid == Z0OtLE 7HX| 2 A=X|of T et
A7t A Of 2Lt

L2H(4 &, Bovis Calculus, cow bezoar, natural Calculus Bovis)2 Bovidae 10| &3t= Bos taurus

e

[l

rot

domesticus Gmelin 2| EAg Z40|Ct, SHX|2F 22 MF| £[= L0 H 7t = HIMZ| {20
Z 20l o MK =2 2Z2Z(ATIHEE, Bovis Calculus Artifactus, artificial Calculus Bovis)O|
INLE[ACH S22 cattle bile, (234) cholic acid (CA), (237) hyodeoxycholic acid (HDCA), (255)

taurine, (256) bilirubin, cholesterol 2 410 Pt= Ao 2 @2H0f| H|sl 7tA-2 R MX|2H 220t H| ot

B2 HO0|ls AR YN UL LSt N Ui (ENEE S, Bovis Calculus Sativus)T=

NEEA=H, AlFoAME AdS52&0l O EOl A= Aot g2 <fE, USSR,
Heltl g2 HEE Fdd=ES 2|2EsH AO|C}

e 22k cholic acid, deoxycholic acid (DCA), chenodeoxycholic acid (CDCA), hyodeoxycholic

acid, ursodeoxycholic acid (UDCA), taurocholic acid (=taurocholate sodium, TCA),
glycocholic acid (GCA), glycodeoxycholic acid (GDCA), glycochenodeoxycholic acid
(GCDCA), taurodeoxycholic acid (TDCA), taurochenodeoxycholic acid (TCDCA), bilirubin
[60-66].

_._

e 01523 CA DCA, CDCA, HDCA, UDCA, TCA, lithocholic acid (LCA), GCA, GDCA,

GCDCA, glycolithocholic acid (GLCA), TDCA, taurolithocholic acid (TLCA), TCDCA,
TUDCA, bilirubin, taurine [60-64, 66-71]

® XN QH{SS2Z: CA, DCA, CDCA, HDCA, UDCA, TCA, GCA, LCA, bilirubin, 3a,120-

dihydroxy-7-oxo-5@-cholanic acid [60, 61, 63, 64]
1 3¢, 2%, 232, MeHis2E0| 2500 A0 o Xto|7t J=X| S| M 242te
IS0 M bile acid S0| L0kt XHO|7t L=X] &M45t= AS0| +=H=|0f 2Lt [60, 61, 63, 64].

Zizto] ATSOIME TS0 TEHe HET 4RO YT RMSYK|E, £2OIC N2 23
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27 HEY| HE0 HEHe 2 offd J&0| of ofXjo =2 JE0|0, el 250 2t

TESH7 o= SMZEME o212 §-0ICt

L EHEFBE, Bovis Fel)2 Bovidae 1t0f| &3H= 2 (Bos taurus domesticus Gmelin) ==& =2 (Bubalus
bubalis Linne)2| 71 & L2l Zd0|C}. S EH(BERE, Ursi Fel)2 Ursidae 10| £35t= & (Ursus arctos Linne,
Selenaretos thibetanus Cuvier)2| S &S 22l Z40|C}. AFEH(4E0E, Serpentis Fel)2 Elapidae 10| £35}=
8 (Naja naja Cantor, Bungarus fasciatus Schneider) L== Colubridae 1t0|| £3t= ¥ (Elaphe radiata
Schlegel, Ptyas korros Schlegel, Zaocys dhumnades Cantor)2| £70E& Z2IZ40|Ct. X E(¥EHE, Suis

Fellis Pulvis)2 Suidae 1t0f| &3}t= = X|(Sus scrofa Linne, Sus scrofa domestica Brisson)2| H&2

T Aot CHE2 R F, S, AR, M2l oMo ot 4 d22f 2|2E0|Tt,

® SECA DCA, CDCA, UDCA, TCA, GCA, GDCA, GCDCA, glycohyodeoxycholic acid

(GHDCA), TDCA, TLCA, TCDCA, taurohyodeoxycholic acid (THDCA),
tauroursodeoxycholic acid (TUDCA) [62, 63, 72, 73].

® 3ECA, CDCA, UDCA, LCA, TCA, GDCA, GLCA, GCDCA, TDCA, TLCA, TCDCA, 7-
keto-TCDCA, TUDCA [62, 66, 73].

® X E: CA, DCA, CDCA, HDCA, UDCA, GCA, GDCA, glycohyocholic acid (GHCA),

GCDCA, GHDCA, GLCA, TCA, taurohyocholic acid (THCA), TLCA, TCDCA, THDCA [61-
63, 72, 74, 75].

® AEh: TCA, LCA, GDCA, TDCA, TCDCA[62]

Figure 15-16 2 2| 0| Al 2123t bile acid, taurine, bilirubin 2| 5} 3+ X O|C}. Bile acid & A H Z0|=9|

ot ZFREM C-17 /IX|0f U= side chain off 71254 AES 7HX|= §T0| ALt
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3
Z,
i

Compound R1 R2 R3 PubChem Ref.
o (234) CA H a-OH a-OH 221493 [60-72]

-

(235) DCA H H a-OH 222528  [60-63, 65, 66, 68-72]
(236) CDCA H a-OH H 10133 [60-63, 65-67, 69-71]
" (237) HDCA a-OH H H 5283820  [60-63, 67-72]
(238) UDCA H B-OH H 31401 [60-63, 65, 66, 68-70]
(239) LCA H H H 9903 [62, 64, 66, 69]
R, (240) 3a,12a-dihydroxy- H = a-OH [64]

7-ox0-5B-cholanic acid

‘\\\\\\\

Compound R1 R2 R3 PubChem Ref.

(241) GCA H a-OH o-OH 10140 [62, 64, 66, 69, 73]
(242) GDCA H H a-OH 3035026 [62, 64, 66, 73]
(243) GCDCA H a-OH H 12544 [62, 66, 69, 75]
(244) GHCA a-OH o-OH H 71361462 [75]

(245) GHDCA a-OH H H 114611 [62, 75]

(246) GLCA H H H 115245 [62, 66]

.\\\\\\

Compound Ri R2 R3 PubChem Ref.

(247) TCA H a-OH o-OH 6675 [61-66, 68-70, 73]
(248) TDCA H H a-OH 2733768 [62, 66, 69, 73]
(249) TCDCA H a-OH H 387316 [62, 66, 73, 74]

(250) THCA a-OH a-OH H 11954195 [74]
(251) THDCA  o-OH H H 119046  [62, 74]
Ho' (252) TLCA  H H H 439763 [62, 66, 69]
(253) TUDCA  H B-OH H 9848818  [62, 66, 73]
(254) 7-keto-  H = H [66]
TCDCA
Figure 15. Chemical structures of bile acids.

aanllH

canlllH

OH OH

HoW" o™
H H
(234) cholic acid (235) deoxycholic acid
o) ; o)
conllH ol H
OH OH
o o™
H =
H OH
(236) chenodeoxycholic acid (237) hyodeoxycholic acid
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OH

OH

“ o\\\\\\

OH

= (o]
HOW
HO\“\\\‘ H
(241) glycocholic acid
H
(240) 3a,12a-dihydroxy-7-oxo-5B-cholanic acid
gH /2‘ o H /2’

Conn | H sl H

" O\\\\““

HO\\\\““

|v--||IIIH

HO\\\\W.
H =

conl [ H

" 0\\\\\\.‘

W

|---|||||H

0 0\\\\\\.

H
(246) glycolithocholic acid

(247) taurocholic acid
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m\\\\

nw—0

\\\\\\\

nw—0

O:(|/):O
[}
P

O:(|/):O
[}
P

(253) tauroursodeoxycholic acid

O:T:O
o
=

(254) 7-keto-taurochenodeoxycholic acid

\\ /\/NH2

0\

(255) taurine (PubChem 1123) [69]

HOOCC,H,
(256) bilirubin (PubChem 5280352) [60, 69]

C,H,COOH

Figure 16. Chemical structures of taurine and bilirubin in animal bile.




o HEE O] sterol 52 EESIL ULt Figure 17 2 &1t ASLH0M FEE 5 719

oxysterol Of| LS+ 2}sk LR 0|C} [76].

\\\\\\\
K
\\\\\

HO
(258) 25-hydroxycholesterol (PubChem 65094)

o
(259) 5,6a-epoxycholesterol (PubChem 288202) (260) 5,6B-epoxycholesterol (PubChem 288202)

\\\\\\
N
8

\\\\\\\\
R

OH
(261) cholestane-3pB,5a,6B-triol (PubChem 91498)

Figure 17. Chemical structures of oxysterols identified from Bovis Calculus and Artificial Calculus Bovis.

Bile acid 0| 2|0f| = &1t 2 £H0j| = (262) phosphatidylcholine, (263) phosphatidylethanolamine, (264)

phosphatidylinositol 2t 22 phospholipid & &4 Z| ATt [73, 77].
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3.6. Sd(EEE), Arisaema cum Bile

St M (2R £, Arisaema cum Bile)2 Araceae 1t0| &5H= ™ & (Arisaema amurense Maximowicz,

Arisaema erubescens Schott, Arisaema heterophyllum Blume) 7t2Qt ALtL @ EE= EfX|Q| HES

0 Zxm 7tS5S AMOIL HEH 2 Mol X Z0M BOl AEEA2H, DE2s 1 850

oIr

N A2Lf, A o<t M= B0 tigt

— O

M
A

M 22 of2|std A7 Aol gle A=l
PubMed 0| = = 0f| A (119) gallic acid, (174) chlorogenic acid, (173) syringic acid, (109) ferulic acid,

(265) sinapic acid, (156) catechin, (132) quercetin, (266) neohesperidin 2| 8 7f phenolic 2 &%+ A+

o]

SHLERE =XHBHCE [78]. O phenolic B %A sinapic acid 2t neohesperidin 2| &+ CHS 1t 2L
(0] OCHs
HsCO o o o

\\\\\\\\
\ OH OH ’ OH

HO o
OH (0]

OCH,4 o
OH
(265) sinapic acid (PubChem 637775) (266) neohesperidin (PubChem 442439)

Figure 18. Chemical structures of sinapic acid and neohesperidin identified from Arisaema cum Bile.
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3.7. AF2HEE, Moschus)

Aret(B§&, Moschus, Musk)2 Moschidae 2t0 £35t= AtetF|(Moschus berezovskii Flerove, M.

chrysogaster Hodgson, M. moschiferus Linne, M. sifanicus Przewalski) =749 AtgfM EH|=0|C}.

Hu

Aek2 FMAHCR o4 M=Zo| Ol8xls 2% Mg #T ofLf2}l, &2t 20 7HY

—

ot B OFRY SOff SHLHOICE, Afekol g2 0f Cioli A= W2 A7t S &|0] o, A2 (267)

muscone, steroid, lipid, protein S2 ZgotCtn L 2{X QUL [79-83]. £, muscone 2 AFEk| =

dm
rot

271 UHe S22 M Atekel FES B7IoteHl 7te 25t 0|8 & L. =8t muscone 2t H|E

—

-_-—

TZE 7H|&= Y22 Z (268) normuscone 1} (269) muscopyridine O] AFZFO|A| =& E| AT,

O

(267) muscone
(=3-methylcyclopentadecanone)
(PubChem 10947) [79, 80, 82, 83]

(268) normuscone

(269) muscopyridine
(PubChem 10409) [83] (PubChem 193306) [79]

Figure 19. Chemical structures of muscone, normuscone, and muscopyridine as identified from
Moschus.
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Steroid = A2 +HHZ0|AM 2 HIFSS AXIBICH AFZO|A AEE T8 steroid = Of2ff 2 &0

Lt &= Zd1F ZCt 0] 20 M==9| 71 d& & LI (1) resibufogenin [83] = AP0 A F=E E|RULCEH

Compound R1 R2 Rs PubChem Ref.
(270) androsterone a-OH a-H =0 5879 [81]
(271) etiocholanolone a-OH B-H =0 5880 [81]
Rs (272) 5a-androstane- a-OH a-H B-OH 15818 [81]
3a,17B-diol
(273) 5B3-androstane- a-OH B-H B-OH 134494  [81]
3a,17B-diol
(274) epiandrosterone B-OH a-H = 441302 [81]
(275) 3a-hydroxy-583- a-OH B-H = 5880 [83]
androstan-17-one
(276) androsterone, a-OH a-H =0 543348 [83]
trifluoroacetate
R (277) dehydroandrosterone a-OH a-H B-OH 15818 [83]
Ro (278) 3-ethyl-3-hydroxy-5a- 3-ethyl-3- a-H =0 14681481 [83]
androstan-17-one hydroxy
(279) cholestan-3-ol OH H 1a-methyl-5- 10992748 [83]
methylhexane-1-yl
R4
Compound Ri PubChem Ref.
(280) testosterone B-OH 6013 [81]
(281) epitestosterone a-OH 10204 [81]
(282) androst-4-ene-3,17-dione =0 [81]
o
R
Compound R1 R2 PubChem Ref.
(283) cholesterol OH 6-methylheptan-2-yl 5997 [81, 83]
(284) dehydroepiandrosterone OH =0 5881 [81]
(285) prasterone-3-sulfate OSO3H =0 12594 [83]

)

Tl

(286) cholest-7-en-33-ol (287) 4a-methyl-5a-cholest-8(14)-en-33-ol
(PubChem 9930097) [83] (PubChem 23621393) [83]

Figure 20. Chemical structures of steroids identified from Moschus.
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HO\\\\\\\-
H
(270) androsterone (271) etiocholanolone
OH
HO\\\\\\\-
H
(272) 5a-androstane-3a,173-diol (273) 5B-androstane-3a,173-diol
o} o}
HO\\\\\\‘.
H
(274) epiandrosterone (275) 3a-hydroxy-5B-androstan-17-one
OH

H O\\\\\\‘ .

(276) androsterone, trifluoroacetate

(277) dehydroandrosterone
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]

HO
(278) 3-ethyl-3-hydroxy-5a-androstan-17-one

H
(279) cholestan-3-ol

OH
o}
(280) testosterone (281) epitestosterone
0]
0]
(282) androst-4-ene-3,17-dione
HO!
(283) cholesterol
0 0
o]
HO\S//
J o
0
HO (285) dehydroepiandrosterone

(284) dehydroepiandrosterone
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Steroid O|2[0i| Li et al.[83] 2| HTF0A= Otz L2t 22 alkane, alcohol, aldehyde, aliphatic

ester 2 AP0 M F=SHEICE.
\/O 0\/ o

(288) 1,1-diethoxy-ethane (acetal)
(PubChem 7765)

(289) m-cresol (PubChem 342)
o} OH

OH

(290) benzeneacetic acid (291) 6-methylheptane-1,6-diol

(PubChem 999)

HO

OH
(292) 1,2,6-hexanetriol .
(PubChem 7823) (293) olealdehyde
(PubChem 5364492)

(294) 8-n-hexylpentadecane

(PubChem 300518) (295) 14-methyl-8-hexadecenal Z

(PubChem 5364688)
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)/Y\/VWV\/\OH

(297) 12-methyl-E,E-2,13-octadecadien-1-ol

(296) 2,6,10,15-tetramethylheptadecane
(PubChem 41209)

W
(298) 13-tetradecenal

(299) doconexent
(PubChem 522841) (PubChem 445580)

[0}

OH
" Q Q

OH

(300) 2-tert-butyl-4,6-bis(3,5-di-tert-butyl-4-
hydroxybenzyl)phenol

Figure 21. Chemical structures of alkane, alcohols, aldehydes, aliphatic esters identified from Moschus.
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3.8. 5&(FEH), Cervi Cornu Pantotrichum

=& (BEH, Deer antler)2 Cervidae 10| & 35}t= At&(Cervus nippon Temminck, C. elaphus Linne, C.

canadensis Erxleben)2| =& 2t|X| 2 £ & AO|Ct 582 &2 phospholipid, ganglioside,

ro
NV
o
hu
o
[
]

glycoprotein, nucleoside, amino acid, protein, cholesterol & AL} [84-90].

Kim et al.[84] 2 =& 0| A] C14:0, C16:0, C18:0, C18:1, C18:2, C20:4 Et 2 2| fatty acid & 7}X| = (262)
phosphatidylcholine 58 FZ3IU 2O, Jhon et al. [85] 2 SE0|A Otz EQF 242 5 7IX| (213)

ganglioside S0| ZX{5t= AS =I5 RULCE

Table 4. Gangliosides identified from CCP.

Ganglioside Sphingoid base Fatty acid Sialic acid
GM; eicosasphingosine (C20) C22:0 NeuSAc
GM; sphingosine (C18) C16:0 NeuSAc
GM; sphingosine (C18) C16:0 Neu5Gc
GDs eicosasphingosine (C20) C22:0 NeuSAc
GDs sphingosine (C18) C16:0 NeubSAc

Glycosaminoglycan 2 disaccharide S0| UttEXe=z= QAZAE0 LBHSO0TICE =89
glycosaminoglycan = (301) chondroitin 4-sulfate [86], (302) chondroitin 6-sulfate [86], (303) dermatan
sulfate [86], (304) heparan sulfate [87] 2 E&ot= A2 = LA QUCH O] 0= =0 Ofzf

Ot ZH2 17 7§ 2| nucleoside 2 nucleobase E2 F&ot AFE T EX|SHRULCE.
NH, NH, NH;,

i{ \> (1T

(305) adenine [88]

OH OH
oM. i (232) adenosine [88-90]

(306) 2'-deoxyadenosine [88]
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Bes

(307) guanine [88-90]

OH OH
(308) 2'-deoxyguanosine [88-90] (309) guanosine [88-90]
0 o 0]
| /K ]
N (0]
H N O
(310) thymine [88, 89] H

(312) uracil [88-90]

OH H

NH,

OH H OH OH OH H
(313) 2'-deoxyuridine [88] (314) uridine [88-90] (315) 2'-deoxycytidine [88]
NH» OH

DU OL AR
A KL T

(317) xanthine [88]
(318) hypoxanthine [88-90]

OH OH
(316) cytidine [88, 89]
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OH H OH OH
(319) 2'-deoxyinosine [88] (320) inosine [88-90]

Figure 22. Chemical structures of nucleosides and nucleobases identified from CCP.
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3.9. =LZ(’k4 ), Bubali Cornu

=2 Z+(7k4F A, Bubali Cornu, water buffalo horn)2 Bovidae 10| £ 3Sl= Bubalus bubalis Linnaeus 9|
Lot =22to| 4 422 amino acid, peptide, cholesterol 52 Z&dt= Ao 2 2a{X QUL =2
Liu et al [91]2 +=SZLASZEEH (321) WBH-1, (322) WBH-2, (323) WBH-3 2t Z0| AN &9
peptide 52 FZSIRICH. WBH-1, WBH-2, WBH-3 Q| Ot0| ‘it A|ZAE ZH2ZE GIn-Tyr-Asp-GIn-Gly-

Val (708 Da), Tyr-Glu-Asp-Cys-Thr-Asp-Cys-Gly-Asn (1018 Da), Ala-Ala-Asp-Asn-Ala-Asn-Glu-Leu-
Phe-Pro-Pro-Asn (1271 Da)O|L}.
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3.10. =E (7k$%), Hirudo

=& (7K1Z, Hirudo)2 70 2|(Hirudinidae 1t0f| & 3k= Hirudo nipponica Whitman, Haemopidae 1t Of|
£5t= Whitmania pigra Whitman Lt W. acranulata Whitman)2| 4| 2l Z40|Ct. &0 ==
‘d22 nucleobase, amino acid, peptide 2 Y¥2{X U0, 35| $=E 2| anticoagulant peptide = 0|
CHSHAM B2 2F2|stA A7 = E|0] 2ETE Thrombin inhibitor 2 2f-&3t= CHE X 2l anticoagulant ¢!
hirudin 2 Hirudo medicinalis 0| A =& & H&0l0 22f MEE AA0|A Bo| AL Z|0f 2tCt[92, 93].

0|2{$t hirudin 1 FAtSH anticoagulant peptide EZM, X2 (324) whitmanin(8608 Da) [92], (325)
whitide(1997.1 Da) [94], (326) WP-30(3140.63 Da) [95], (327) H1(14998 Da), (328) H2(15988 Da), (329)
H3(15956 Da) [96], (330) WA3-1(1422 Da) [97] 0| =H 0 A F=ZE| AL}, O] peptide = S 0l A whitide,

WP-30, WA3-1 oY oto| - Ak INEESS GPAGPVGAPGGPGVRGLPGDRG,
VISRTQSNVQAAWGQVGGHA ADYSAVAIER, HDFLNNKLEYE 2 2 2{X{ Q/Ct. E38t (331) HF2 (<874

Da)2t= high Fischer’s ratio peptide = =& 0| A FZE| ULt [97]. Peptide O|2|0| = (181) Gly, (184)
Ala, (186) Val, (191) Leu, (190) lle, (187) Met, (188) Trp, (189) Phe, (178) Ser, (182) Thr, (185) Tyr,
(192) Lys, (183) Arg, (180) His 2| 14 7if amino acid [98] 2} (312) uracil, (317) xanthine [98], (318)

hypoxanthine [93, 99] 2| nucleobase = =X 0| A FZ=g| ALt
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3.11. Hh(#41£), Bombina

& 2H(#6%E, Bombina)= Bombinatoridae 10l %3t= £ 271 FL2|(Bombina orientalis Bouglenger)2|
SHE ZE Aolct Fto| &0 tiet RS2 T2 SAQ| TN F==Tt peptide Off CHSHAM
O| &0} C}. (332) Bombesin (PubChem 16133800)2 & 2t0j Al =ZE! 14-amino acid peptide (1619.9
Da)O| C} [100]. Bombesin 2| OFO| = 4t A| # A= Pyr-GIn-Arg-Leu-Gly-Asn-GIn-Trp-Ala-Val-Gly-His-Leu-
Met O| 04, N-terminal 0| pyroglutamic acid 7} 11 C-terminal Ol NH2 7t =X+t X[ 20 = (333) DV-
28 (3198.5 Da)2t= peptide 7 B2t2| L& #H|F 0| M YA L A=0, Of peptide 2 OFO| it Al B A=,
DMYEIKGFKSAHGRPRVCPPGEQCPIWV 0|0, Cys18 1} Cys24 AtO|0j disulfide bridge 7F U1

amidated C-terminal Val residue S 7}%IC} [101].
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3.12. 2 S(IR4R), Scolopendra

2 Z (4242, Scolopendra)2 Scolopendridae 0l £3t= X|U|(Scolopendra subspinipes mutilans L.

Koch)2| EHE %2l Z0|Ct. LF0|M = antithrombotic activity £ 7HX|= (334) Ser-Gin-Leu 2|

peptide 7t & A E| A S TH[102], (176) Asp, (183) Arg, (184) Ala, (191) Leu, (192) Lys 2| 5 7§ OtO| L= AHO|

FEL|RUCHM03].
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3.13. X} (% 88), Eupolyphaga

K& (Wiksd, Eupolyphaga)2 Corydiidae IHO| =3t= U ZAHER(Eupolyphaga sinensis Walker,
Steleophaga plancyi (Boleny))2| SX|& H 2l A2 2, Steleophaga S+ Cockroach 2= 22{X QUC}.
Xt= 0| M= antimicrobial peptide Q! (335) Es-termicin O] == E|R{C} [104]. Es-termicin 2| OfO| LAt
Al# A= ACDFQQCWVTCQRQYSINFISARCNGDSCVCTFRT Q1| filamentous fungi & & X|5t=

Aoz LefZl termicin 2| Al B A 2f O FAFSHCE
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3.14.YWH (4L ), Tabanus
WEH (e, Tabanus)= Tabanidae 10| Z£St= Tabanus mandarinus Schiner, T. bivittatus

2l Z0|Ct WHO|A = anticoagulant activity £ 7HK|= (336)

—

0x
ot

9

Ojo
i

Matsumura 2| 7 Al
tabanus anticoagulant protein (65k Da)0| =& | ! CH105]. 28} Ding et al.[106]2] A 0| A= WS 0| A
21 7tX| Q| fatty acid 2 FESIA=0, 0| F0A (337) palmitoleic acid, (338) palmitic acid, (339)

linoleic acid, (340) oleic acid, (341) stearic acid 7t =2 4 20|2t= HS B}

HO /

0]
(337) palmitoleic acid

O
(338) palmitic acid

LT AT AW e T av

(339) linoleic acid

HO /

0
(340) oleic acid

o]
(341) stearic acid
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3.15. 2L R (H13H), Mylabris

85 (B33, Mylabris)= Meloidae 10| &3k= Mylabris cichorii Linne, M. phalerata Pallas, Epicauta
gorhami Marseul 2| 2H|E 22l ZA0|Ct ot= AFNt S= AFO|M= RO X7 22 (342)
cantharidin (PubChem 5944)2t1 2123t QUCt PubMed O A= biotransformation 0|71t O]%0f

Bt 2 9| cantharidin & &2 H|Wdh= A7t EXSERACH[107].

H

Figure 23. Chemical structures of cantharidin identified from Mylabris.
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3.16. M Z (2 18), Scorpio

M (218, Scorpio)2 Buthidae 12| T Z(Buthus martensii Karsch) X & 2 21 Z40|Ct. M Z 2 xf 2
Fo HdE2 dZ0| tE 0| EBE ALt LN Ao, MZ =2 analgesic peptide £+

antitumor peptide S Z& 5t UCEH AR 7HX| ML 0| M FE=E CfE X 2l analgesic peptide =2 (343)
BmK 1, (344) BmK 14, (345) BmK 16, (346) BmK AngP1, (347) BmK dITAP3, (348) BmK ANEP, (349)
BmK AngM1, (350) BmK AS, (351) BmK AS-1, (352) BmK AGP-SYPU1, (353) BmK AGP-SYPU2, (354)
BmK AGAP, (355) BmK AGAP-SYPU2 [108-110]0| ALt T™Z 2| antitumor peptide == (356) BmK

CT 2t (357) BmK CT-13 7t =0, O|=2| o0 it A|RA = HYHE AFR LD U= chlorotoxin 2

o

=

ofOll= it A|HAQL FALSIEH111]. £3I, analgesic peptide & S0A BmK AGAP 2t BmK AGAP-
SYPU2 £ analgesic activity 2t antitumor activity & 25 7tX| QUC 0|t Z2 &= EFQ

bioactivity 0| 2|0l =, MZ 0| A= CtZ1k 20| antibacterial activity & 7tX|& & MBS FEL/ACH

[112].

0
O
HO A CHO
HN

CH,0 N OH

HO H
OH
H,CCO0

H

(358) 3B-acetoxyl,2,14,22-trihydroxy,19- (359) 1,2,3,4-tetrahydro-6-hydroxy1-5-
hydroxymethyl,9a,53,14p3-card-20(22)enolide pyrimidinecarbox-aldehyde

Figure 24. Chemical structures of cardiac glycoside and aldehyde identified from Scorpio.

Lee et al. [113]2] ST O|AM= MZ0|A (360) Asx, (361) Glx, (178) Ser, (180) His, (181) Gly, (182)

Thr, (183) Arg, (184) Ala, (185) Tyr, (362) Cys, (186) Val, (187) Met, (189) Phe, (190) lle, (191) Leu,
(192) Lys, (193) Pro 2| 17 7§ Ot0| 4t FESIRALE.
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3.17. H| = (##i#), Holotrichia

X| Z=(#E4E, Holotrichia)= Melolonthidae 1t0i| %35t 2 & O|(Holotrichia diomphalia Bates) EE= 7|E}
US| RFO0ICE MZEQ| hemolymph OMe= =&2| #of 281t 4K X[Z0| 20{st= (363)
prophenoloxidase 7t =& E| AT [114]. EEBH M Z=0]| &7 E|0] U= (340) oleic acid, (338) palmitic acid,

(337) palmitoleic acid = anti-inflammatory 2} analgesic activity & £ QICt1 2 2{ X QUCH[115].
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3.18. X| E(ithEE), Pheretima

X| & (43, Pheretima)2 X| & 0|(Megascolecidae 10|l &35}= Pericaeta communisma Gate et Hatai,

Pheretima aspergillum E. Perrier, P. vulgaris Chen, P. guillelmi (Michaelsen), P. pectinifera Michaelsen.

I =, Lumbricidae 2t0f| Z3t= Allolobophora caliginosa var. trapezoides Anton)2| =X & &2l Z40|C}.

(364) Lumbricin-PG £ antimicrobial peptide £ P. guillelmi (Michaelsen)2| I| £ 0| A =Z&| RIC}[116].
Lumbricin-PG = 59 7i2| amino acid £ 7HX| 6908.7 Da 2| #At&Z 7tX|=0l, O|= Lumbricus
rubellus Ol A Z=Z%l antimicrobial peptide ©! lumbricin 2t S AMSICt O] 20| = (318) hypoxanthine
[117]2} (340) oleic acid, (339) linoleic acid, (365) arachidonic acid, (366) eicosatrienoic acid It &=

unsaturated fatty acid [118] &%= P. aspergillum O| | =& &| i C}.

(366) eicosatrienoic acid

(0]
(365) arachidonic acid
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3.19. 207 (*445H), Ranae Oviductus

et0t3 (rai%aA, Ranae Oviductus)= Ranidae 10| &35t= Rana temporaria chensinensis David 2]

22| Z40|C}. of2ff Q&2 S0FO|A F=ZEl cholesteryl ester [119]= 1} steroid [120]2 =
W,

/\/\/\/\/\/\/\)O]\O

(367) cholesteryl palmitate (PubChem 246520)

e

(368) cholest-5-en-33,73-diol (PubChem 473141) (369) 3B-hydroxy-cholest-5-en-7-one

Figure 25. Chemical structures of a cholesteryl ester and steroids identified from Ranae Oviductus.
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3.20. 3| & (;8#&E), Syngnathus

S E(E#E, Syngnathus)2 Syngnathidae It0| £3t= & 117[(Solenognathus hardwickii (Gray),
Syngnathoides biaculeatus (Bloch), Syngnathus acus Linnaeus)2| =X & &2l Z{0|Ct. %| 2, 8| E0f| A
translation-inhibiting activity & 7 X|+= protein ¢! (370) solenin O] == RUCt [121]. O| protein = 18
kD o 2Xt2FS 20|21 S AHDAEVNEVKAQVAA 2| N-terminal sequence & 7tX|10 QUCt EESH

S| & 0| M= antioxidant A& Q! (318) hypoxanthine &= 3=2& &| AL} [122].
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3.21.5li0}(;855), Hippocampus

SiOt(& 5, Hippocampus)= Syngnathidae 1+0f| Z35t= 3l OF(Hippocampus coronatus Temminck et
Schlegel, H. kelloggi Jordan et Snyder, H. histrix Kaup, H. kuda Bleeker, H. trimaculatus Leach, H.

japonicus Kaup)2| =X|E 22l Z0o|Ct siote| 4 d&22 amino acid, peptide, glycoprotein, lipid,
steroid 52 Z3cteE ZHOZ L2{X UCH Su et al. [123]2 H. kuda Bleeker O = 742

glycoproteins Q! (371) HG-11 1t (372) HG-21 & FZSIRULE O] & glycoprotein 0| Al saccharide

ok

PR 2 56.7975%2t 39.479% % 20, protein &7 22 30.5475%2 51.747%RACE. Chen et al. [124]
2 H. trimaculatus Leach OflA anti-inflammatory activity S 7tX|= (373) lipid E2 £2/35SICt. 0]
lipid =2 neutral lipid, glycolipid, phospholipid 2 Z &6, CHASt fatty acid 222 7HX| 11 QALY Of

Q|0j| = sf{OtOf| = (318) hypoxanthine I} (317) xanthine O] ZE&tEl 4o 2 22{X QACH[122, 125].
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3.22. " Z+EH (B 72 &), Bombyx Batryticatus

25

(B72E, Bombyx Batryticatus)2 Bombycoidea I0f| £38t= +0{(Bombyx mori L.) §50|

Beauveria bassiana (Bals.) Vuillant 0 ZEZ|0] ZAAISH ZX|0|C}, BHZHE O

M
o [

HUEO| HE22 sterol ((374)
ergost-6,22-dien-3,5a,8a-triol, (375) B-sitosterol, (376) daucosterol), sugar alcohol ((377)meso-

erythritol, (378) D-mannitol), (338) palmitic acid, (312) uracil 5= Z&st= A2 2 Y™ ULt [126].

W\
‘““05
///// ///

AN

e

(374) ergost-6,22-dien-3[3,5a,8a-triol

(375) B-sitosterol (PubChem 222284)

\\\“‘\n

(376) daucosterol (PubChem 5742590)

OH

alllife)

T
Ao
I

OH
HO

OH

OH OH

(377) meso-erythritol (PubChem 222285) (378) D-mannitol (PubChem 6251)

Figure 26. Chemical structures of sterols and alcohols identified from Bombyx Batryticatus.
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3.23. ZAH(E W), Bombycis Faeces
ZHAH(E D, Bombycis Faeces)= Bombycoidea 2t0f| £3t= F0(Bombyx moriL.) 52| & HS L

Z0|Ct, EALOl HE2 megastigmane sesquiterpene, megastigmane glycoside, carotenoid, alkaloid,

ok

amino acid 52 Z&dt= A2z AN QUL [127-129]. Ofzf 22 FHAIOAM A—HE 5 742
megastigmane sesquiterpene [127, 128], 5 7l 2| megastigmane sesquiterpene glycoside [127], lutein

[127], 3 719| alkaloid [129]= 0l CH$t 3tst &= 0| Ct,

HO

-,

/OH 0
. (379) (3S,5R,8R)-3,5- (380) (S)-dehydrovomifoliol (381) (6R,7E,9R)-9-hydroxy-4,7-
dihydroxymegastigma-6,7-dien-9-one (PubChem 688492) megastigmadien-3-one

(382) (3S,5R,6S,7E)-3,5,6-trihydroxy-  (383) (6R,9R)-9-hydroxy-4-
7-megastigmen-9-one megastigmen-3-one

a1 O
X

HO
OH

H O\\\\\\ )

OH
(384) alangionoside L (PubChem 98789413) 0

(385) (6R,9R)-3-0x0-a-ionol-B-D-glucopyranoside
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e
I

OH

0]
(386) (6R,9S)-3-ox0-a-ionol-B-D-glucopyranoside (387) byzantionoside B (PubChem 14135395)

(388) blumenol C glucoside
(PubChem 14135395)

Lo AP e T e T e T N g
(389) lutein (PubChem 5281243)
OH OH OH
H H H
N N N
Ho HO HO
HO HO
o (391) fagomine
(390) 1-deoxynojirimycin (PubChem 72259)
(PubChem 29435) OH
(392) 3-epifagomine

(PubChem 10290867)
Figure 27. Chemical structures of sesquiterpenes, sesquiterpene

glycosides, lutein, and alkaloids
identified from Bombycis Faeces.
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0|2|0f| = ZALOl= amino acid (Ala, Glx, Phe, Leu, lle)&2t amino acid derivative 2! (393) betaine,

lysine metabolite 2! (394) pipecolic acid = F&&| A Ct[127].

)
\ o N
N+
- /ﬁ( OH
\ o]
(393) betaine (PubChem 247) (394) pipecolic acid (PubChem 849)

Figure 28. Chemical structures of betaine and pipecolic acid identified from Bombycis Faeces.
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3.24. - S (B ¥EE), Vespae Nidus

L 89(E® R, Vespae Nidus)2 Vespidae 1t2| H(Polistes mandarinus Saussure et Geer, P.

—

olivaceous (DeGeer), P. japonicus Saussure, Parapolybia varia Fabricius)O| 2tE T O|CH *|Z

i
Ol
o
=2
Rk
rir
4n

7h 2| sesquiterpenoid 2t 0141 7§ Q| diarylheptanoid 7t == &| 4T} [130].

(395) fengfangin A (396) tutin (PubChem 75729)
HO. OH
N \
HO H
oH
(397) alnusone (398) centrolobol (PubChem 11771038)
(399) muricarpone B (PubChem 11573476) (400) 1-(3,4-dihydroxyphenyl)-7-(

hydroxyphenyl)heptan -3-one

OH

H

O O HO.
HO OH
HO' OH
OH

(401) (3S)-1-(3,4-dihydroxyphenyl)-7-(4- (402) (3S)-1-(4-hydroxyphenyl)-7-(3,4-
hydroxyphenyl)heptan-3-ol dihydroxyphenyl)heptan-3-ol

Rlie)

Figure 29. Chemical structures of sesquiterpenoids and diarylheptanoids identified from Vespae Nidus.
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3.

N

5. A H X (£14E1F), Mantidis O6theca

o H 75 (4ZH, Mantidis O6theca)= Mantidae 1t0]| & Sh= AtO}(Tenodera angustipennis Saussure,

T. sinensis Saussure, Statilia maculata (Thunberg), Hierodula patellifera (Serville))2| € && & C}

ojo

or
=

rm

Z0|Ct. 4 EZEE fibrinolytic activity S 7}X|-= protease & 7+X|1 ULt 32.8k Da o X+

o
o=
7}X|= (403) mantis-egg fibrolase (MEF) [131] 7} &l 0|22 [ AlSH fibrinolytic protease 2! (404)

MEF-2 (32.9k Da)2t (405) MEF-3 (35.6k Da)7} A B X0 A FZE| ALt [132).
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3.26. M A Y (H[RAA), Haliotidis Concha

M A H (F5REA, Haliotidis Concha)2 Haliotidae 10l &35l= Nardotis gigantea (Gmelin), Sulculus
diversicolor supertexta (Lischke), Haliotis diversicolor Reeve, H. discus hannai Ino, H. ovina Gmelin, H.

ruber (Leach), H. asinina Linnaeus, H. laevigata (Donovan)2| =74 Z0|Ct MAHS A MHst= HE9|
90% 0|2 calcium carbonate O[04, O|2|0f }7| EE= H|R7| SEEE Z&EO AUk =2, H.
laevigata 2| ZHZEO|A (406) perlucin (17k Da)dl (407) perlustrin (13k Da)2| S 7H2| protein O]
FEEIY2D [133], H. discus hannai Ino 2| ZEO0|AM= polyenic 2tgH= Q! (408) aquamarine blue

pigment 7t =& ULt [134].

76



3.27.2tS XK EL#5F), Arcae Concha

QS XHEL4EF, Arcae Concha)= Arcidae 10| £35t= Scapharca subcrenata (Lischke), S.
broughtonii Schrenck, Tegillarca granosa (Linne), Arca subcrenata Lischke, A. granosa Linnaeus, A.

inflata Reeve 2| Z7§AEO|Ct, FEXIS| £ H&-2 calcium carbonate O|H, X[ S. subcrenata 2|

alcalase hydrolysate Of| A (409) A-Bg1 It (410) A-Bh 2| & antioxidant peptide 7+ 2 | T} [135].
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3.28. I =2 (32 ¥ #}), Margaritifera Concha, (¥ ¥k), Margarita

XIZ= 2 (B ¥ #F, Margaritifera Concha, mother of pearl or nacre)= Unionidae 1t0| &3}= Hyriopsis
cumingii (Lea), Cristaria plicata (Leach)2| X704, = Pteridae 1t0| &£35t= Pteria martensii
(Dunker), Pinctada fucata martensii (Dunker)2| Z=7§ZZO|C}t 12|10, T Bk, Margarita, pearl)=
O] ZI|E0| At=& Zof Mot 0|0t ZFEet TFo| Fa HE2 AZYL} ASA Z0|
calcium carbonate 0|, 0| 2|0j| organic compound Z 4 (411) water-soluble proteins, (412) acid soluble

proteins, (413) acid insoluble proteins, (414) conchiolin protein S0| Xl Z=2 ot X0 M == | CH136,

137].
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3.29. 8 =(%E'F), Fossilia Ossis Mastodi

= A= AO| OfLIO{M 0| O HMSHO|X| T, HS2lstof M= = i A 4= O[EE0f FHCt.

= - —

259 2 M2 aragonite EFR 2| (415) calcium carbonate 2t (416) hydroxyapatite O|H, 16 7H2|
240l

2| A Q1 (417) Al, (418) Ba, (419) Bi, (420) Ca, (421) Ge, (422) I, (423) Ir, (424) K, (425) Mn, (426) Mo,

(427) Na, (428) Ni, (429) Si, (430) V, (431) Zn, (432) Zr == Z&5I= Ao 2 A2{X QUCH[138].
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& oStof A ool 1 H=20l| Chet AT 52 T2 AE A S0 CHSHA =R 0] o, HAXY
o ME&2st HO|EHO|A0M AlE AT S0 CHot 2 7 d&2 ZEIF MS 2 AT BHHO
s, X/MUE, DUE S8 Zdls HAE dME AGFH JHO0|M BO| 0|20 KT,
HIAE oMol 7+ J&0f gt HES| A2 Alg AMECH N HCh ek, H|AlE oFrel 74
G20 tiot EE HAXME g vt UCH LHE o2 OFX|of| CHTt systematic review Of| A
Mol 7 dES EASHE B, PubMed, Scopus, Web of Science, Google Scholar & CHY ot
CIO[EH[O|A0M LM SS HMICt EDH TCM 2] B0l 5202 & I= HO|HH0|AE
AMSL7| = oot SFX| B ™ o = SELEO| o XfOf| CHSHAM E= 2212 review Sh= Hl= 22 A|ZHO]
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No |Latin name Compound Class

1 Bufonis Venenum resibufogenin (bufogenin) steroid
2 Bufonis Venenum 3-epi-resibufogenin steroid
3 Bufonis Venenum resibufagin steroid
4 |Bufonis Venenum desacetylcinobufagin steroid
5 Bufonis Venenum marinobufagin steroid
6 Bufonis Venenum bufotalinin steroid
7 Bufonis Venenum desacetylcinobufotalin (de-O-acetylcinobufotalin) steroid
8 Bufonis Venenum 11-hydroxyresibufogenin steroid
9 Bufonis Venenum 12B-hydroxyresibufogenin steroid
10 |Bufonis Venenum 19-oxo-desacetylcinobufagin steroid
11 |Bufonis Venenum 22,23-epoxyresibufogenin steroid
12 | Bufonis Venenum resibufaginol steroid
13 | Bufonis Venenum cinobufagin steroid
14 | Bufonis Venenum cinobufaginol steroid
15 | Bufonis Venenum cinobufotalin steroid
16 |Bufonis Venenum 22,23-epoxycinobufotalin steroid
17 |Bufonis Venenum 3-oxo-cinobufagin steroid
18 |Bufonis Venenum 3-oxo-cinobufotalin steroid
19 |Bufonis Venenum 12B-hydroxycinobufagin steroid
20 |Bufonis Venenum 5,12B-dihydroxycinobufagin steroid
21 | Bufonis Venenum 19-oxo-cinobufagin steroid
22 |Bufonis Venenum 19-oxo-cinobufotalin steroid
23 |Bufonis Venenum resibufogenin-3-O-succinate-arginine steroid
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24 | Bufonis Venenum resibufaginol-3-O-succinate-arginine steroid
25 |Bufonis Venenum cinobufagin-3-O-succinate-arginine steroid
26 |Bufonis Venenum cinobufaginol-3-O-succinate-arginine steroid
27 | Bufonis Venenum resibufogenin-3-O-glutarate-arginine steroid
28 |Bufonis Venenum cinobufagin-3-O-glutarate-arginine steroid
29 | Bufonis Venenum marinobufotoxin (marinobufagin 3-suberoylarginine steroid
ester)
30 |Bufonis Venenum cinobufagin-3-O-adipate-arginine steroid
31 |Bufonis Venenum 19-oxo-cinobufotalin-3-O-adipate-arginine steroid
32 |Bufonis Venenum resibufogenin-3-O-pimelate-arginine steroid
33 |Bufonis Venenum cinobufagin-3-O-pimelate-arginine steroid
34 |Bufonis Venenum cinobufaginol-3-O-pimelate-arginine steroid
35 |Bufonis Venenum cinobufotalitoxin steroid
36 |Bufonis Venenum resibufogenin-3-O-suberate steroid
37 |Bufonis Venenum cinobufagin-3-O-suberate steroid
38 |Bufonis Venenum resibufotoxin (resibufogenin-3-O-suberate-arginine)  |steroid
39 |Bufonis Venenum cinobufotoxin (cinobufagin-3-O-suberate-arginine) steroid
40 |Bufonis Venenum cinobufaginol-3-O-suberate-arginine steroid
41 |Bufonis Venenum 19-oxo-cinobufotalin-3-O-suberate-arginine steroid
42 |Bufonis Venenum 19-oxo-cinobufotalin-3-O-suberate-methylhistidine steroid
43 |Bufonis Venenum cinobufagin-3-O-nonanedioic-arginine steroid
44 |Bufonis Venenum bufotalinin-3-O-sebacate-arginine steroid
45 | Bufonis Venenum bufalin steroid
46 |Bufonis Venenum 1B-hydroxybufalin steroid
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47 |Bufonis Venenum 19-oxo-bufalin steroid
48 |Bufonis Venenum 19-hydroxybufalin steroid
49 |Bufonis Venenum gamabufotalin steroid
50 |Bufonis Venenum telocinobufagin steroid
51 |Bufonis Venenum 11a-hydroxytelocinobufagin steroid
52 |Bufonis Venenum hellebrigenin steroid
53 |Bufonis Venenum hellebrigenol (19-hydroxytelocinobufagin) steroid
54 | Bufonis Venenum arenobufagin steroid
55 | Bufonis Venenum bufarenogin steroid
56 |Bufonis Venenum ¢-bufarenogin (y-bufarenogin) steroid
57 |Bufonis Venenum bufalone steroid
58 |Bufonis Venenum desacetylbufotalin steroid
59 |Bufonis Venenum bufotalin steroid
60 |Bufonis Venenum 5-hydroxybufotalin steroid
61 |Bufonis Venenum 16-O-acetylarenobufagin steroid
62 |Bufonis Venenum 16-acetoxybufarenogin steroid
63 |Bufonis Venenum gamabufotalin-3-O-sulfate steroid
64 |Bufonis Venenum arenobufagin-3-O-sulfate steroid
65 |Bufonis Venenum bufotalin-3-O-sulfate steroid
66 |Bufonis Venenum 19-hydroxybufalin-3-O-sulfate steroid
67 |Bufonis Venenum telocinobufagin-3-O-sulfate steroid
68 |Bufonis Venenum desacetylbufotalin-3-O-sulfate steroid
69 |Bufonis Venenum hellebrigenin-3-O-sulfate steroid
70 |Bufonis Venenum hellebrigenol-3-O-sulfate steroid
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71 | Bufonis Venenum gamabufotalin-3-oxalate steroid
72 | Bufonis Venenum bufalin-3-O-suberate steroid
73 | Bufonis Venenum gamabufotalin-3-O-suberate steroid
74 | Bufonis Venenum bufalin-3-O-succinate-arginine steroid
75 | Bufonis Venenum gamabufotalin-3-O-succinate-arginine steroid
76 |Bufonis Venenum bufalone-3-O-succinate-arginine steroid
77 |Bufonis Venenum bufotalin-3-O-succinate-arginine steroid
78 | Bufonis Venenum bufotalin-3-O-glutarate-arginine steroid
79 |Bufonis Venenum bufalin-3-O-glutarate-arginine steroid
80 |Bufonis Venenum bufalin-3-O-adipate-arginine steroid
81 |Bufonis Venenum gamabufotalin-3-O-adipate-arginine steroid
82 |Bufonis Venenum gamabufotalin-3-O-pimelate-arginine steroid
83 |Bufonis Venenum bufalin-3-O-pimelate-arginine steroid
84 |Bufonis Venenum bufotalin-3-O-pimelate-arginine steroid
g5 | Bufonis Venenum gamabufotalitoxin (gamabufotalin-3-O-suberate- steroid
arginine)
86 |Bufonis Venenum arenobufotoxin steroid
87 |Bufonis Venenum bufotalin-3-O-suberate-arginine steroid
88 |Bufonis Venenum bufotalin-3-O-suberate-histidine steroid
89 |Bufonis Venenum bufalin-3-O-suberate-methylhistidine steroid
90 |Bufonis Venenum bufalitoxin steroid
91 | Bufonis Venenum telocinobufatoxin (telocinobufagin-3-O-suberate- steroid
arginine)
92 | Bufonis Venenum hellebritoxin (hellebrigenin-3-O-suberate-arginine) steroid
93 | Bufonis Venenum bufotoxin steroid
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3B,14B,19B-trihydroxybufa-20,22-dienolide; 3-O-

94 | Bufonis Venenum steroid
suberate-L-histidine
95 | Bufonis Venenum gamabufotalin-3-O-pelargonate-arginine steroid
96 |Bufonis Venenum bufalin-3-O-sebacate-arginine steroid
97 |Bufonis Venenum argentinogenin steroid
98 |Bufonis Venenum argentinogenin-3-O-adipate-arginine steroid
99 |Bufonis Venenum hellebrigenol-9,11-ene steroid
100 |Bufonis Venenum 3-dehydroscillarenin steroid
101 | Bufonis Venenum scillarenin-3-pimelate-arginine steroid
102 |Bufonis Venenum scillarenin-3-suberate-arginine steroid
103 |Bufonis Venenum 3B,16p-dihydroxybufa-8(14),20,22-trienolide steroid
104 | Bufonis Venenum 14,16-dihydroxybufa-5,20,22-trienclide; (14[3,16B)- steroid
form, 16-Ac
105 |Bufonis Venenum serotonin alkaloid
106 |Bufonis Venenum N-methylserotonin alkaloid
107 |Propolis cinnamic acid phenolic
108 |Propolis 3,4-dimethoxycinnamic acid (3,4-dimethylcaffeic acid) |phenolic
109 |Propolis ferulic acid phenolic
110 |Propolis isoferulic acid phenolic
111 |Propolis p-coumaric acid phenolic
112 | Propolis p-coumaric acid benzyl ester phenolic
113 |Propolis caffeic acid phenolic
114 | Propolis caffeic acid benzyl ester (benzyl caffeate) phenolic
115 | Propolis caffeic acid phenethyl ester (phenethyl caffeate) phenolic
116 |Propolis caffeic acid isoprenyl ester phenolic
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117 |Propolis caffeic acid cinnamyl ester (cinnamyl caffeate) phenolic
118 | Propolis p-methoxycinnamic acid cinnamy! ester phenolic
119 |Propolis gallic acid phenolic
120 |Propolis resveratrol phenolic
121 |Propolis cinnamylidene acetic acid phenolic
122 |Propolis chrysin flavonoid
123 |Propolis tectochrysin (chrysin 7-methyl ether) flavonoid
124 |Propolis apigenin flavonoid
125 |Propolis luteolin flavonoid
126 |Propolis luteolin 5-methyl ether flavonoid
127 |Propolis acacetin flavonoid
128 |Propolis baicalin flavonoid
129 |Propolis galangin flavonoid
130 |Propolis galangin 5-methyl ether flavonoid
131 |Propolis fisetin flavonoid
132 |Propolis quercetin flavonoid
133 |Propolis quercetin 3-methyl ether flavonoid
134 |Propolis quercetin 5,7-dimethyl ether flavonoid
135 |Propolis rutin flavonoid
136 |Propolis kaempferol flavonoid
137 |Propolis isorhamnetin flavonoid
138 |Propolis kaempferide flavonoid
139 |Propolis izalpinin flavonoid
140 |Propolis morin flavonoid
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141 |Propolis myricetin flavonoid
142 |Propolis pinocembrin flavonoid
143 |Propolis pinocembrin 5-methyl ether flavonoid
144 |Propolis pinocembrin 7-methyl ether (pinostrobin) flavonoid
145 |Propolis pinobanksin flavonoid
146 |Propolis pinobanksin 5-methyl ether flavonoid
147 |Propolis pinobanksin 7-methyl ether flavonoid
148 | Propolis pinobanksin 3-O-acetate flavonoid
149 |Propolis pinobanksin 3-O-propionate flavonoid
150 |Propolis pinobanksin 3-O-butyrate flavonoid
151 | Propolis pinobanksin 3-O-isobutyrate flavonoid
152 |Propolis pinobanksin 3-O-pentanoate flavonoid
153 | Propolis pinobanksin 3-O-(2-methyl)butyrate flavonoid
154 |Propolis naringenin flavonoid
155 |Propolis hesperetin flavonoid
156 |Propolis catechin flavonoid
157 |Propolis genistein flavonoid
158 |Propolis nicotinic acid alkaloid
159 | Propolis (-)-2-.acetyl-1 -(E)-feruloyl-3-(3"(),16")-dihydroxy- ester
palmitoylglycerol

160 |Propolis 2-acetyl-1,3-dicaffeoylglycerol ester

161 | Propolis 2-acetyl-1-caffeoyl-3-coumaroylglycerol ester
162 | Propolis 2-acetyl-1-feruloyl-3-caffeoylglycerol ester
163 | Propolis 2-acetyl-1-feruloyl-3-coumaroylglycerol ester
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164 | Propolis 2-acetyl-1,3-diferuloylglycerol ester

165 | Propolis (-)-2-acetyl-1-caffeoyl-3-cinnamoylglycerol ester

166 |Propolis (+)-2-acetyl-1-caffeoyl-3-cinnamoylglycerol ester

167 |Propolis 2-acetyl-1-coumaroyl-3-cinnamoylglycerol ester

168 | Propolis (+)-2-acetyl-1-feruloyl-3-cinnamoylglycerol ester

169 |Propolis (-)-2-acetyl-1-feruloyl-3-cinnamoylglycerol ester

170 |Propolis 2-acetyl-1,3-dicinnamoylglycerol ester

171 | Mel protocatechuic acid phenolic
172 |Mel p-hydroxybenzoic acid phenolic
173 |Mel syringic acid phenolic
174 |Mel chlorogenic acid phenolic
175 |Mel kampferol flavonoid
113 | Mel caffeic acid phenolic
109 | Mel ferulic acid phenolic
111 |Mel p-coumaric acid phenolic
115 | Mel caffeic acid phenethyl ester (phenethyl caffeate) phenolic
119 |Mel gallic acid phenolic
122 |Mel chrysin flavonoid
124 |Mel apigenin flavonoid
129 |Mel galangin flavonoid
132 |Mel quercetin flavonoid
135 | Mel rutin flavonoid
140 | Mel morin flavonoid
141 |Mel myricetin flavonoid
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142 |Mel pinocembrin flavonoid

154 |Mel naringenin flavonoid

176 |Mel Asp amino acid
177 |Mel Glu amino acid
178 |Mel Ser amino acid
179 |Mel Gln amino acid
180 |Mel His amino acid
181 |Mel Gly amino acid
182 |Mel Thr amino acid
183 |Mel Arg amino acid
184 |Mel Ala amino acid
185 |Mel Tyr amino acid
186 |Mel Val amino acid
187 |Mel Met amino acid
188 |Mel Trp amino acid
189 |Mel Phe amino acid
190 |Mel lle amino acid
191 |Mel Leu amino acid
192 |Mel Lys amino acid
193 |Mel Pro amino acid
194 |Stichopus holothurin A1 terpenoid

195 |Stichopus holothurin A terpenoid

196 |Stichopus echinoside A terpenoid

197 |Stichopus 24-dehydroechinoside A terpenoid
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198 | Stichopus pervicoside C terpenoid
199 |Stichopus holothurinoside A terpenoid
200 |Stichopus 17-dehydroxyholothurinoside A terpenoid
201 |Stichopus cladoloside B terpenoid
202 | Stichopus holothurin B2 terpenoid
203 | Stichopus holothurin B terpenoid
204 | Stichopus holotoxin A terpenoid
205 | Stichopus holotoxin B terpenoid
206 | Stichopus holotoxin A+ terpenoid
207 |Stichopus holotoxin B+ terpenoid
208 |Stichopus bivittoside C terpenoid
209 |Stichopus frondoside A2 terpenoid
210 |Stichopus frondoside A terpenoid
211 | Stichopus fucosylated chondroitin sulfate glycoprotein
212 | Stichopus cerebroside lipid

213 | Stichopus ganglioside lipid

214 | Stichopus major yolk protein protein
215 | Stichopus actin protein
216 |Stichopus melanotransferrin protein
217 | Stichopus complement component3-2 protein
218 | Stichopus arginine kinase protein
219 |Stichopus heat shock protein gp 96 protein
220 |Stichopus heat shock protein 90 protein
221 |Stichopus translation elongation factor protein
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222 |Stichopus myosin heavy chain, striated muscle-like isoform3 protein
223 |Stichopus spectrin alphachain protein
224 | Stichopus peroxiredoxin-6 protein
225 | Stichopus proprotein convertase subtilisin/kexin type9 protein
226 |Stichopus 60S ribosomal protein L32e protein
227 |Stichopus cathepsin L-associated protein protein
228 |Stichopus 40S ribosomal protein S3-like protein
229 |Stichopus aldehyde dehydrogenase,mitochondrial-like protein
230 |Stichopus neurobeachin-like protein
231 | Stichopus alpha-centractin-like protein
232 | Stichopus adenosine nucleoside
233 |Stichopus ethyl-a-D-glucopyranoside saccharide
234 |Bovis Calculus cholic acid steroid
235 |Bovis Calculus deoxycholic acid steroid
236 |Bovis Calculus chenodeoxycholic acid steroid
237 |Bovis Calculus hyodeoxycholic acid steroid
238 |Bovis Calculus ursodeoxycholic acid steroid
241 |Bovis Calculus glycocholic acid steroid
242 |Bovis Calculus glycodeoxycholic acid steroid
243 |Bovis Calculus glycochenodeoxycholic acid steroid
247 |Bovis Calculus taurocholic acid steroid
248 |Bovis Calculus taurodeoxycholic acid steroid
249 |Bovis Calculus taurochenodeoxycholic acid steroid
256 |Bovis Calculus bilirubin other
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257 |Bovis Calculus 7B-hydroxycholesterol steroid
258 |Bovis Calculus 25-hydroxycholesterol steroid
259 |Bovis Calculus 5,6a-epoxycholesterol steroid
260 |Bovis Calculus 5,6B-epoxycholesterol steroid
261 |Bovis Calculus cholestane-3[3,50,6f3-triol steroid
234 |Bovis Calculus Artifactus |cholic acid steroid
235 |Bovis Calculus Artifactus | deoxycholic acid steroid
236 |Bovis Calculus Artifactus | chenodeoxycholic acid steroid
237 |Bovis Calculus Artifactus | hyodeoxycholic acid steroid
238 |Bovis Calculus Artifactus |ursodeoxycholic acid steroid
239 |Bovis Calculus Artifactus |lithocholic acid steroid
241 |Bovis Calculus Artifactus |glycocholic acid steroid
242 |Bovis Calculus Artifactus | glycodeoxycholic acid steroid
243 |Bovis Calculus Artifactus |glycochenodeoxycholic acid steroid
246 |Bovis Calculus Artifactus |glycolithocholic acid steroid
247 |Bovis Calculus Artifactus |taurocholic acid steroid
248 |Bovis Calculus Artifactus |taurodeoxycholic acid steroid
249 |Bovis Calculus Artifactus |taurochenodeoxycholic acid steroid
252 |Bovis Calculus Artifactus |taurolithocholic acid steroid
253 |Bovis Calculus Artifactus |tauroursodeoxycholic acid steroid
255 |Bovis Calculus Artifactus |taurine other

256 |Bovis Calculus Artifactus | bilirubin other

257 |Bovis Calculus Artifactus | 7B-hydroxycholesterol steroid
258 |Bovis Calculus Artifactus |25-hydroxycholesterol steroid
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259 |Bovis Calculus Artifactus |5,6a-epoxycholesterol steroid
260 |Bovis Calculus Artifactus |5,6B-epoxycholesterol steroid
261 |Bovis Calculus Artifactus |cholestane-3p,5¢,6B-triol steroid
234 |Bovis Calculus Sativus cholic acid steroid
235 |Bovis Calculus Sativus deoxycholic acid steroid
236 |Bovis Calculus Sativus chenodeoxycholic acid steroid
237 |Bovis Calculus Sativus hyodeoxycholic acid steroid
238 |Bovis Calculus Sativus ursodeoxycholic acid steroid
239 |Bovis Calculus Sativus lithocholic acid steroid
240 |Bovis Calculus Sativus 30, 12a-dihydroxy-7-oxo-5B-cholanic acid steroid
241 |Bovis Calculus Sativus glycocholic acid steroid
247 |Bovis Calculus Sativus taurocholic acid steroid
256 |Bovis Calculus Sativus bilirubin other

234 |Bovis Fel cholic acid steroid
235 |Bovis Fel deoxycholic acid steroid
236 |Bovis Fel chenodeoxycholic acid steroid
238 |Bovis Fel ursodeoxycholic acid steroid
241 |Bovis Fel glycocholic acid steroid
242 |Bovis Fel glycodeoxycholic acid steroid
243 |Bovis Fel glycochenodeoxycholic acid steroid
245 |Bovis Fel glycohyodeoxycholic acid steroid
247 |Bovis Fel taurocholic acid steroid
248 |Bovis Fel taurodeoxycholic acid steroid
249 |Bovis Fel taurochenodeoxycholic acid steroid
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251 |Bovis Fel taurohyodeoxycholic acid steroid
252 |Bovis Fel taurolithocholic acid steroid
253 |Bovis Fel tauroursodeoxycholic acid steroid
262 |Bovis Fel phosphatidylcholine lipid

234 |Ursi Fel cholic acid steroid
236 |Ursi Fel chenodeoxycholic acid steroid
238 |Ursi Fel ursodeoxycholic acid steroid
239 |Ursi Fel lithocholic acid steroid
242 |Ursi Fel glycodeoxycholic acid steroid
243 |Ursi Fel glycochenodeoxycholic acid steroid
246 |Ursi Fel glycolithocholic acid steroid
247 |Ursi Fel taurocholic acid steroid
248 |Ursi Fel taurodeoxycholic acid steroid
249 |Ursi Fel taurochenodeoxycholic acid steroid
252 |Ursi Fel taurolithocholic acid steroid
253 |Ursi Fel tauroursodeoxycholic acid steroid
254 |Ursi Fel 7-keto-taurochenodeoxycholic acid steroid
262 |Ursi Fel phosphatidylcholine lipid

263 |Ursi Fel phosphatidylethanolamine lipid

264 | Ursi Fel phosphatidylinositol lipid

234 | Suis Fellis Pulvis cholic acid steroid
235 |Suis Fellis Pulvis deoxycholic acid steroid
236 |Suis Fellis Pulvis chenodeoxycholic acid steroid
237 |Suis Fellis Pulvis hyodeoxycholic acid steroid
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238 |Suis Fellis Pulvis ursodeoxycholic acid steroid
241 |Suis Fellis Pulvis glycocholic acid steroid
242 |Suis Fellis Pulvis glycodeoxycholic acid steroid
243 |Suis Fellis Pulvis glycochenodeoxycholic acid steroid
244 |Suis Fellis Pulvis glycohyocholic acid steroid
245 | Suis Fellis Pulvis glycohyodeoxycholic acid steroid
246 |Suis Fellis Pulvis glycolithocholic acid steroid
247 |Suis Fellis Pulvis taurocholic acid steroid
249 |Suis Fellis Pulvis taurochenodeoxycholic acid steroid
250 |Suis Fellis Pulvis taurohyocholic acid steroid
251 |Suis Fellis Pulvis taurohyodeoxycholic acid steroid
252 |Suis Fellis Pulvis taurolithocholic acid steroid
239 |Serpentis Fel lithocholic acid steroid
242 |Serpentis Fel glycodeoxycholic acid steroid
247 |Serpentis Fel taurocholic acid steroid
248 |Serpentis Fel taurodeoxycholic acid steroid
249 |Serpentis Fel taurochenodeoxycholic acid steroid
119 |Arisaema cum Bile gallic acid phenolic
174 | Arisaema cum Bile chlorogenic acid phenolic
173 |Arisaema cum Bile syringic acid phenolic
109 |Arisaema cum Bile ferulic acid phenolic
156 |Arisaema cum Bile catechin flavonoid
132 |Arisaema cum Bile quercetin flavonoid
265 | Arisaema cum Bile sinapic acid phenolic
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266 |Arisaema cum Bile neohesperidin phenolic
267 |Moschus muscone ketone
268 |Moschus normuscone ketone
269 |Moschus muscopyridine alkaloid
1 Moschus resibufogenin (bufogenin) steroid
270 |Moschus androsterone steroid
271 |Moschus etiocholanolone steroid
272 |Moschus 5a-androstane-3a,173-diol steroid
273 |Moschus 5B-androstane-3a,173-diol steroid
274 | Moschus epiandrosterone steroid
275 |Moschus 3a-hydroxy-5B-androstan-17-one steroid
276 |Moschus androsterone, trifluoroacetate steroid
277 |Moschus dehydroandrosterone steroid
278 |Moschus 3-ethyl-3-hydroxy-5a-androstan-17-one steroid
279 |Moschus cholestan-3-ol steroid
280 |Moschus testosterone steroid
281 |Moschus epitestosterone steroid
282 |Moschus androst-4-ene-3,17-dione steroid
283 |Moschus cholesterol steroid
284 | Moschus dehydroepiandrosterone steroid
285 |Moschus prasterone-3-sulfate steroid
286 |Moschus cholest-7-en-3B-ol steroid
287 |Moschus 4a-methyl-5a-cholest-8(14)-en-3B-ol steroid
288 | Moschus 1,1-diethoxy-ethane (acetal) alkane

98




289 |Moschus m-cresol phenolic

290 |Moschus benzeneacetic acid phenolic

291 |Moschus 6-methylheptane-1,6-diol alcohol

292 |Moschus 1,2,6-hexanetriol alcohol

293 |Moschus olealdehyde aldehyde

294 |Moschus 8-n-hexylpentadecane alkane

295 |Moschus 14-methyl-8-hexadecenal Z aldehyde

296 |Moschus 2,6,10,15-tetramethylheptadecane alkane

297 |Moschus 12-methyl-E,E-2,13-octadecadien-1-ol alcohol

298 | Moschus 13-tetradecenal aldehyde

299 |Moschus doconexent fatty acid

200 | Moschus 2-tert-butyl-4,6-bis(3,5-di-tert-butyl-4- ohenolic
hydroxybenzyl)phenol

262 | Cervi Cornu Pantotrichum | phosphatidylcholine lipid

213 | Cervi Cornu Pantotrichum|ganglioside lipid

301 |Cervi Cornu Pantotrichum | chondroitin 4-sulfate glycoprotein

302 |Cervi Cornu Pantotrichum | chondroitin 6-sulfate glycoprotein

303 |Cervi Cornu Pantotrichum | dermatan sulfate glycoprotein

304 |Cervi Cornu Pantotrichum | heparan sulfate glycoprotein

305 |Cervi Cornu Pantotrichum [adenine nucleobase

306 |Cervi Cornu Pantotrichum|2'-deoxyadenosine nucleoside

232 |Cervi Cornu Pantotrichum | adenosine nucleoside

307 |Cervi Cornu Pantotrichum|guanine nucleobase

308 |Cervi Cornu Pantotrichum|2'-deoxyguanosine nucleoside
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309 |Cervi Cornu Pantotrichum|guanosine nucleoside
310 |Cervi Cornu Pantotrichum | thymine nucleobase
311 | Cervi Cornu Pantotrichum | thymidine nucleoside
312 |Cervi Cornu Pantotrichum |uracil nucleobase
313 | Cervi Cornu Pantotrichum | 2'-deoxyuridine nucleoside
314 | Cervi Cornu Pantotrichum |uridine nucleoside
315 | Cervi Cornu Pantotrichum|2'-deoxycytidine nucleoside
316 |Cervi Cornu Pantotrichum | cytidine nucleoside
317 |Cervi Cornu Pantotrichum | xanthine nucleobase
318 | Cervi Cornu Pantotrichum | hypoxanthine nucleobase
319 |Cervi Cornu Pantotrichum | 2'-deoxyinosine nucleoside
320 | Cervi Cornu Pantotrichum |inosine nucleoside
321 |Bubali Cornu WBH-1 peptide
322 |Bubali Cornu WBH-2 peptide
323 |Bubali Cornu WBH-3 peptide
324 |Hirudo whitmanin peptide
325 |Hirudo whitide peptide
326 |Hirudo WP-30 peptide
327 |Hirudo H1 peptide
328 |Hirudo H2 peptide
329 |Hirudo H3 peptide
330 |Hirudo WA3-1 peptide
331 |Hirudo HF2 peptide
181 |Hirudo Gly amino acid
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184 |Hirudo Ala amino acid
186 |Hirudo Val amino acid
191 |Hirudo Leu amino acid
190 |Hirudo lle amino acid
187 |Hirudo Met amino acid
188 |Hirudo Trp amino acid
189 |Hirudo Phe amino acid
178 |Hirudo Ser amino acid
182 |Hirudo Thr amino acid
185 |Hirudo Tyr amino acid
192 |Hirudo Lys amino acid
183 |Hirudo Arg amino acid
180 |Hirudo His amino acid
312 |Hirudo uracil nucleobase
317 |Hirudo xanthine nucleobase
318 |Hirudo hypoxanthine nucleobase
332 |Bombina bombesin peptide

333 |Bombina DV-28 peptide

334 |Scolopendra Ser-GIn-Leu peptide

176 |Scolopendra Asp amino acid
183 |Scolopendra Arg amino acid
184 |Scolopendra Ala amino acid
191 |Scolopendra Leu amino acid
192 |Scolopendra Lys amino acid
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335 |Eupolyphaga Es-termicin peptide
336 |Tabanus tabanus anticoagulant protein protein
337 |Tabanus palmitoleic acid fatty acid
338 |Tabanus palmitic acid fatty acid
339 |Tabanus linoleic acid fatty acid
340 |Tabanus oleic acid fatty acid
341 |Tabanus stearic acid fatty acid
342 | Mylabris cantharidin terpenoid
343 |Scorpio BmK 11 peptide
344 |Scorpio BmK 14 peptide
345 |Scorpio BmK 16 peptide
346 |Scorpio BmK AngP1 peptide
347 |Scorpio BmK dITAP3 peptide
348 | Scorpio BmK ANEP peptide
349 |Scorpio BmK AngM1 peptide
350 |Scorpio BmK AS peptide
351 |Scorpio BmK AS-1 peptide
352 |Scorpio BmK AGP-SYPU1 peptide
353 |Scorpio BmK AGP-SYPU2 peptide
354 |Scorpio BmK AGAP peptide
355 |Scorpio BmK AGAP-SYPU?2 peptide
356 |Scorpio BmK CT peptide
357 |Scorpio BmK CT-13 peptide
358 |Scorpio Asx amino acid
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359 |Scorpio Glx amino acid
178 |Scorpio Ser amino acid
180 |Scorpio His amino acid
181 |Scorpio Gly amino acid
182 |Scorpio Thr amino acid
183 |Scorpio Arg amino acid
184 |Scorpio Ala amino acid
185 |Scorpio Tyr amino acid
360 |Scorpio Cys amino acid
186 |Scorpio Val amino acid
187 |Scorpio Met amino acid
189 |Scorpio Phe amino acid
190 |Scorpio lle amino acid
191 |Scorpio Leu amino acid
192 |Scorpio Lys amino acid
193 |Scorpio Pro amino acid
361 | Scorpio 3B-acetoxyl,2,14,22-trihydroxy,19- . steroid
hydroxymethyl,9a,5p3,14p-card-20(22)enolide
362 | Scorpio 1,2,3,4-tetrahydro-6-hydroxy1-5-pyrimidinecarbox- alkaloid
aldehyde

363 |Holotrichia prophenoloxidase protein
340 |Holotrichia oleic acid fatty acid
338 |Holotrichia palmitic acid fatty acid
337 |Holotrichia palmitoleic acid fatty acid
364 |Pheretima lumbricin-PG peptide
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318 | Pheretima hypoxanthine nucleobase
340 |Pheretima oleic acid fatty acid
339 |Pheretima linoleic acid fatty acid
365 |Pheretima arachidonic acid fatty acid
366 |Pheretima eicosatrienoic acid fatty acid
367 |Ranae Oviductus cholesteryl palmitate ester

368 |Ranae Oviductus cholest-5-en-3pB,73-diol steroid

369 |Ranae Oviductus 3B-hydroxy-cholest-5-en-7-one steroid

370 |Syngnathus solenin protein
318 | Syngnathus hypoxanthine nucleobase
371 |Hippocampus HG-11 glycoprotein
372 |Hippocampus HG-21 glycoprotein
373 |Hippocampus lipid lipid

318 |Hippocampus hypoxanthine nucleobase
317 |Hippocampus xanthine nucleobase
374 |Bombyx Batryticatus ergost-6,22-dien-3f,5a,8a-triol steroid

375 |Bombyx Batryticatus B-sitosterol steroid
376 |Bombyx Batryticatus daucosterol steroid

377 |Bombyx Batryticatus meso-erythritol saccharide
378 |Bombyx Batryticatus D-mannitol saccharide
338 |Bombyx Batryticatus palmitic acid fatty acid
312 |Bombyx Batryticatus uracil nucleobase
379 |Bombycis Faeces (3S,5R,8R)-3,5-dihydroxymegastigma-6,7-dien-9-one | terpenoid
380 |Bombycis Faeces (S)-dehydrovomifoliol terpenoid

104




381 |Bombycis Faeces (6R,7E,9R)-9-hydroxy-4,7-megastigmadien-3-one terpenoid

382 |Bombycis Faeces (3S,5R,6S,7E)-3,5,6-trihydroxy-7-megastigmen-9-one | terpenoid

383 |Bombycis Faeces (6R,9R)-9-hydroxy-4-megastigmen-3-one terpenoid

384 |Bombycis Faeces alangionoside L terpenoid

385 |Bombycis Faeces (6R,9R)-3-0ox0-a-ionol-B-D-glucopyranoside terpenoid

386 |Bombycis Faeces (6R,9S)-3-oxo-a-ionol-B-D-glucopyranoside terpenoid

387 |Bombycis Faeces byzantionoside B terpenoid

388 |Bombycis Faeces blumenol C glucoside terpenoid

389 |Bombycis Faeces lutein terpenoid

390 |Bombycis Faeces 1-deoxynojirimycin alkaloid

391 |Bombycis Faeces fagomine alkaloid

392 |Bombycis Faeces 3-epifagomine alkaloid

393 |Bombycis Faeces betaine alkaloid

394 |Bombycis Faeces pipecolic acid other

184 |Bombycis Faeces Ala amino acid
359 |Bombycis Faeces Glx amino acid
189 |Bombycis Faeces Phe amino acid
191 |Bombycis Faeces Leu amino acid
190 |Bombycis Faeces lle amino acid
395 |Vespae Nidus fengfangin A terpenoid

396 |Vespae Nidus tutin terpenoid

397 |Vespae Nidus alnusone diarylheptanoid
398 |Vespae Nidus centrolobol diarylheptanoid
399 |Vespae Nidus muricarpone B diarylheptanoid
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1-(3,4-dihydroxyphenyl)-7-(4-hydroxyphenyl)heptan-3-

400 |Vespae Nidus diarylheptanoid
one
35)-1-(3,4-dihydroxyphenyl)-7-(4- ) )
401 |Vespae Nidus =S / ypheny) diarylheptanoid
hydroxyphenyl)heptan-3-ol
(3S)-1-(4-hydroxyphenyl)-7-(3,4- ) )
402 |Vespae Nidus . Y ypheny diarylheptanoid
dihydroxyphenyl)heptan-3-ol
403 |Mantidis O6theca MEF protein
404 |Mantidis O6theca MEF-2 protein
405 |Mantidis O6theca MEF-3 protein
406 |Haliotidis Concha perlucin protein
407 |Haliotidis Concha perlustrin protein
408 |Haliotidis Concha aquamarine blue pigment other
409 |Arcae Concha A-Bg1 peptide
410 |Arcae Concha A-Bh peptide
411 |Margaritifera Concha water soluble protein protein
412 |Margaritifera Concha acid soluble protein protein
413 |Margaritifera Concha acid insoluble protein protein
414 |Margaritifera Concha conchiolin protein protein
411 |Margarita water soluble protein protein
412 |Margarita acid soluble protein protein
413 |Margarita acid insoluble protein protein
414 |Margarita conchiolin protein protein
. ) ) ) inorganic
415 | Fossilia Ossis Mastodi calcium carbonate
element
. ) ) ) inorganic
416 |Fossilia Ossis Mastodi hydroxyapatite
element
. ) ) inorganic
417 |Fossilia Ossis Mastodi Al
element
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inorganic

418 |Fossilia Ossis Mastodi Ba
element
" . . . inorganic
419 |Fossilia Ossis Mastodi Bi
element
. . . inorganic
420 |Fossilia Ossis Mastodi Ca
element
" . . inorganic
421 |Fossilia Ossis Mastodi Ge
element
" . . inorganic
422 |Fossilia Ossis Mastodi [
element
" . . inorganic
423 |Fossilia Ossis Mastodi Ir
element
. . . inorganic
424 | Fossilia Ossis Mastodi K
element
" . . inorganic
425 |Fossilia Ossis Mastodi Mn
element
" . . inorganic
426 |Fossilia Ossis Mastodi Mo
element
" . . inorganic
427 |Fossilia Ossis Mastodi Na
element
" . . . inorganic
428 |Fossilia Ossis Mastodi Ni
element
" . . . inorganic
429 |Fossilia Ossis Mastodi Si
element
" . . inorganic
430 |Fossilia Ossis Mastodi \Y
element
" . . inorganic
431 |Fossilia Ossis Mastodi Zn
element
" . . inorganic
432 |Fossilia Ossis Mastodi Zr
element

107




108



BmK: Buthus martensii Karsch

CA: cholic acid

CCC: countercurrent chromatography

CCP: Cervi Cornu Pantotrichum

CDCA: chenodeoxycholic acid

CEC: capillary electro chromatography

CMC: cell membrane chromatography

DCA: deoxycholic acid

FOM: Fossilia Ossis Mastodi

FPLC: fast protein liquid chromatography

GC: gas chromatography

GCA: glycocholic acid

GCDCA: glycochenodeoxycholic acid

GDCA: glycodeoxycholic acid

GHCA: glycohyocholic acid

GHDCA: glycohyodeoxycholic acid

GLC: gas liquid chromatography

GLCA: glycolithocholic acid

GPC.: gel permeation chromatography

HDCA: hyodeoxycholic acid

HPLC: high performance liquid chromatography
IMAC: immobilized metal affinity chromatography
LCA: lithocholic acid

MEEKC: microemulsion electrokinetic chromatography
MEF: mantis-egg fibrolase

MEKC: micellar electrokinetic capillary chromatography
MS: mass spectrometry

NPLC: normal phase liquid chromatography
PGC: pyrolysis gas chromatography

PMID: PubMed identifier

RPC: reversed-phase chromatography

RPLC: reversed phase liquid chromatography
RSLC: rapid separation liquid chromatography
SEC: size exclusion chromatography

SFC: capillary supercritical fluid chromatography
SMBC: simulated moving bed chromatography
TCA: taurocholic acid

TCDCA: taurochenodeoxycholic acid

TCM: traditional Chinese medicine

TCMID: Traditional Chinese Medicine Integrated Database
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TCMSP: Traditional Chinese Medicine Systems Pharmacology
TDCA: taurodeoxycholic acid

THCA: taurohyocholic acid

THDCA: taurohyodeoxycholic acid

TLC: thin layer chromatography

TLCA: taurolithocholic acid

TMBC: true moving bed chromatography

TM-MC: database of medicinal materials and chemical compounds in Northeast Asian traditional
medicine

TUDCA: tauroursodeoxycholic acid

UDCA: ursodeoxycholic acid

UFLC: ultra fast liquid chromatography

UPLC: ultra performance liquid chromatography.
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1. Introduction

For a long time, traditional medicine in northeast Asia, including traditional Chinese medicine (TCM),
has used diverse medicinal materials that can be obtained from nature. While most of these medicinal
materials are botanical drugs or herbal drugs that use the flowers, leaves, branches, or roots of plants,
non-botanical medicinal materials including animals, seashells, and minerals have been used as well.
Modern medicine has conducted much research using science and technology to obtain evidence
regarding whether such medicinal materials mentioned in traditional literature actually exhibit significant
efficacy. With the considerable accumulation of research on evidence regarding the efficacy of such
medicinal materials, reviews of the phytochemistry or pharmacology of medicinal materials have
become more prevalent in recent years. However, such studies mainly deal with botanical medicinal

materials, and research on non-botanical medicinal materials is comparatively rare.

In addition, databases that systematically collect the chemical constituents of diverse medicinal
materials in traditional medicine are being constructed. In the field of TCM, several medicinal material
databases have been constructed, such as Traditional Chinese Medicine Systems Pharmacology
(TCMSP) [1], Traditional Chinese Medicine Integrated Database (TCMID) [2], and TCM@Taiwan [3].
These databases provide not only information on medicinal materials and their constituents, but also
relevant formulae, targets, drugs, and diseases. In addition to the TCM database, many other databases
are available in the global field of traditional medicine. ConMedNP [4] is a database of natural products
derived from plants that grow naturally in Africa. NuBBE [5] contains information on medicinal plants in
Brazil. Further, NPACT [6] and BioPhytMol [7] are databases for anti-cancer natural products and anti-
mycobacterial natural products, respectively. Some databases do not provide the chemical constituents
of non-botanical medicinal materials, and even databases providing information on these constituents
do not hold much information. In contrast, TCMID and TCM@Taiwan provide relatively more
information about non-botanical medicinal materials but do not contain up-to-date research results

because the information provided is from published books.

Recently, TM-MC database was established by extracting information from research articles
published in PubMed about the chemical constituents of the botanical medicinal materials listed in the
pharmacopoeias of Korea, China, and Japan in Northeast Asia [8]. While the TM-MC database provides
up-to-date information on the chemical constituents of the botanical medicinal materials extracted from
PubMed, it does not provide information on the chemical constituents of non-botanical medicinal
materials. Therefore, the purpose of this study is to construct up-to-date information from PubMed
research articles about the chemical constituents of non-botanical medicinal materials and to add the
extracted information to the TM-MC database. The information on the chemical constituents of non-
botanical medicinal materials established in this study is currently available in the TM-MC database

(http://informatics.kiom.re.kr/compound).
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2. Methods

Information on the chemical constituents of the medicinal materials was extracted from PubMed
research articles. With regard to the PubMed articles, those up to the 28 millionth PubMed identifier
(PMID) were downloaded using the Entrez programming utility
(http://www.ncbi.nIm.nih.gov/books/NBK25500), and the titles and abstracts were extracted from the
XML files. For the names of medicinal materials used for the searches, the Latin names, common
names, and scientific (binomial) names of non-botanical medicinal materials from among the medicinal
materials listed in the Korean, Chinese, and Japanese pharmacopoeias were used to obtain objectively
proven names of medicinal materials. This study indexed the articles with Apache Lucene [9] to search
for medicinal materials regardless of both the affixes in the nouns and the order of the words in the
names of the medicinal materials. The names of the medicinal materials included in the index were also
used to find 232,692 articles. Among these articles, 11,640 articles containing analyses of medicinal
materials by chromatography were selected by filtering the searched articles using the following key
words: “chromatograph,” “CCC,” “CEC,” “CMC,” “FPLC,” “GC/MS,” “GC-MS,” “GLC,” “GPC,” “HPLC,”
“IMAC,” “LC/MS,” “LC-MS,” “MEEKC,” “MEKC,” “NPLC,” “PGC,” “RPC,” “RPLC,” “RSLC,” “SEC,” “SFC,”
“‘SMBC,” “TLC,” “TMBC,” “UFLC,” and “UPLC.” The full-text of the research articles finally selected
through the aforementioned search and filtering process was then manually reviewed to extract the

information on the chemical constituents of non-botanical medicinal materials.

3. Chemical constituents of non-botanical medicinal

materials

Information on 432 chemical constituents from 36 non-botanical medicinal materials was extracted
from 129 research articles. As shown in Table 1, the non-botanical medicinal materials from which the
greatest amount of information was extracted were Bufonis Venenum (Toad venom), Propolis, and
Stichopus (Sea cucumber). With regard to the classes of the constituents, which were classified after
removing redundant constituents, the classes that included the largest number of compounds were
steroids, flavonoids, and peptides, as shown in Table 2. The list of medicinal materials and compounds

is given in the Supplementary Material.

The information about the constituents of each medicinal material is described in each of the following
sections. The information of one medicinal material is generally described in each section, but the
medicinal materials from animal bile are described together in one section because the compounds
included in the medicinal materials are similar. Margaritifera Concha and Pearl were also described in
the same section because they are one species that include the same extracted constituents. The

medicinal materials were named by using the Latin names provided in the Chinese pharmacopoeia.

113



When available, a Common name was also mentioned. The scientific name and the family name were

also included in each section.

3.1 Bufonis Venenum

Bufonis Venenum (known as Toad Venom) is the dried white secretion from the auricular gland of
toads (Bufo bufo gargarizans Cantor or Bufo melanostictus Schneider from the family Bufonidae). The
major active components of Bufonis Venenum are bufadienolides, which are a type of C-24 steroid with
a a-2-pyrone ring at the C-17 position. Various bufadienolides have been identified from Bufonis
Venenum [10-17], but the contents of individual bufadienolides contained in Bufonis Venenum vary
significantly. In particular, resibufogenin, cinobufagin, bufotalin, and bufalin are known to account for
more than 80% of the total bufadienolides [10]. The bufadienolides are divided into a 14,15-epoxy group

and a 14-hydroxy group, as shown in Figure 2-4.

In addition to bufadienolides, serotonin was found in Bufonis Venenum in recent studies [16, 17]. In
particular, the content of serotonin in a water extract of Bufonis Venenum was found to be over 20 times
more than that of bufadienolides [16]. Figure 5 shows the chemical structures of serotonin and N-
methylserotonin.

3.2 Propolis

Propolis is a natural resin substance that honeybees (Apis mellifera L. from the family Apidae)
produce from the buds and bark of plants. Propolis, which has been used as a medicinal material from
ancient times, includes phenolics, flavonoids, and glycerol esters. The chemical composition and
bioactivity of Propolis are affected by the specific flora of the region from which it is collected. For this
reason, the chemical constituents of Propolis produced only by A. mellifera in China, Korea, and Japan

were investigated.

Phenolics contain phenolic acids (gallic acid and cinnamic acid derivatives) and stilbenoid
(resveratrol). Propolis also includes phenylalkyl acids (cinnamic acid and cinnamylidene acetic acid).
Cinnamic acid derivatives include a hydroxy group or a methoxy group linked at the C-3 and C-4
positions of the phenyl group as well as an ester linkage. Among these esters, caffeic acid phenethyl
ester (CAPE) is one of the bioactive active materials in Propolis. Figure 6 shows the chemical structures

of the phenolics and phenylalkyl acids in Propolis.

The flavonoids contained in Propolis are classified as anthocyanins, flavanones, flavans, and
isoflavonoids. Figure 7 shows the chemical structures of anthocyanins. Anthocyanins are classified into
two groups: flavones and flavonols. Flavonols have a hydroxyl group substituted at the C-3 position (R1)
of 4H-chromene. Baicalin is a glucuronide of baicalein, while rutin, also called quercetin-3-O-rutinoside,
is a glycoside formed by linking quercetin and disaccharide rutinose.

Figure 8 presents the chemical structure of the flavanones identified from Propolis. The flavanones

in Propolis include pinocembrin, pinobanksin, and their ethers, as well as naringenin and hesperidin.
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The flavans included in Propolis were found to be catechin and epicatechin belonging to the flavanol
group (flavan-3-ol). Catechin, which has two chiral centers at the C-2 and C-3 positions of 4H-chromene,
has four diastereoisomers ((2R,3S), (2S,3R), (2R,3R), and (2S,38S)), as shown in Figure 9. Genistein in

the isoflavonoid group was also identified from Propolis.

In addition, nicotinic acid and glycerol esters, of which the structures are shown in Figure 10, were

also isolated from Propolis.

3.3 Mel

Mel (known as Honey) is a sugary food substance collected by honeybees (Apis mellifera L. or Apis
cerana Fabricus from the family Apidae) from plant nectar and honeydew. The main constituents of Mel
are saccharides, including monosaccharides (glucose and fructose), disaccharides, and
oligosaccharides [45]. Mel also contains phenolics, flavonoids, amino acids, enzymes, minerals, and
vitamins [36, 37]. As in the case of Propolis, this survey included only chromatography studies of Mel
produced by A. mellifera and A. cerana in China, Korea, and Japan. However, most of the studies about
Mel found in PubMed were about European or Australian honey. In some studies [36, 37], nine
phenolics and ten flavonoids were isolated from Chinese honey. Among them, the five phenolics of
caffeic acid, ferulic acid, p-coumaric acid, caffeic acid phenethyl ester (CAPE), and gallic acid as well
as the nine flavonoids of chrysin, apigenin, galangin, quercetin, rutin, morin, myricetin, pinocembrin,
and naringenin were also identified from Propolis. Figure 11 shows four phenolics and one flavonoid

which were isolated only from Mel.

In addition to phenolics and flavonoids, the contents of amino acids in Chinese honey collected from
four botanical origins (linden, acacia, vitex, and rape) were compared [46], in which eighteen free amino
acids of Asp, Glu, Ser, GIn, His, Gly, Thr, Arg, Ala, Tyr, Val, Met, Trp, Phe, lle, Leu, Lys, and Pro were
quantified.

3.4 Stichopus

Stichopus (known as Sea cucumber) is an echinoderm from the family Stichopodidae. The Korean
pharmacopoeia states that the body wall of Apostichopus japonicus Selenka (named after Stichopus
Japonicus Selenka) is used as a medicine. Stichopus has been used as a nutritive food in Asia for
thousands of years. The body wall of sea cucumber includes various types of bioactive substances,
such as triterpene glycoside [47-49], glycosaminoglycan [50-52], cerebroside [53, 54], ganglioside [55],
and protein [56-58].

Triterpene glycoside is the most important secondary metabolite in Stichopus. Hundreds of triterpene
glycosides have been found in various species of sea cucumbers belonging to the Stichopodidae family
of the Aspidochirotida order and the Cucumariidae family of the Dendrochirotida order. 17 types of
triterpene glycosides were isolated from A. japonicus, as shown in Figure 12. All triterpene glycosides

have a holostane-type aglycone with a C18(20) lactone group and an either A7(8) or A9(11) double

115



bond along with a sugar chain composed of up to six monosaccharide units linked to the C-3 position

of the aglycone.

The glycosaminoglycans of Stichopus have a linear polysaccharide structure consisting of repeated
disaccharide units of chondroitin sulfate. Chondroitin sulfate is composed of glucuronic acid (GlcA) and
N-acetylgalactosamine (GalNAc) sulfated at both the C-4 and C-6 positions, and glycosidically linked
with sulfated fucose branches at the C-3 position of GIcA or at the C-4 and/or C-6 positions of GlaNAc.
This fucosylation of the chondroitin sulfate from different holothurian species varies in number of
branches as well as in the degrees and patterns of sulfation. The fucosylated chondroitin sulfate of A.
Japonicus has six types of sulfated-substituting patterns at the fucose branches, as shown in Figure 13:
[R1, Rz, R3] = [SOsH, SOsH, H], [SOsH, H, H], [H, SOsH, H], [SOsH, SO3H, SOsH], [SOs3H, H, SOsH],
and [H, SOsH, SO3H] [51].

Cerebrosides and gangliosides are glycosphingolipids found in plants, mammals, and marine
invertebrates. A cerebroside consists of a sphingoid base, a fatty acid, and a monosaccharide. The fatty
acid is linked to the sphingoid base through an amino bond, while the monosaccharide, which is either
glucose or galactose, is linked to the 1-hydroxyl moiety of the sphingoid base. Variations in the degree
of the sphingoid base, the chain length of the fatty acid, and in the saturation and/or hydroxylation
characteristics lead to extensive differences in cerebrosides. Table 3 shows the sphingoid bases and

fatty acids found in Stichopus.

While monosaccharides are linked to cerebrosides, oligosaccharides are linked to the 1-hydroxyl
moiety of gangliosides, and one or more sialic acids are linked to the oligosaccharide. Cong et al. [55]
analyzed the gangliosides found in Stichopus.

The main nutrient included in the body wall of Stichopus is protein. Wu et al.[56] found a major yolk
protein and actin, which are noncollagenous proteins, from the body wall of Stichopus. Xia et al. [57]
undertook iITRAQ analysis, which is a means of proteomic analysis, to identify sixteen proteins
(melanotransferrin; complement component3-2; arginine kinase; heat shock protein gp 96; heat shock
protein 90; translation elongation factor; myosin heavy chain, striated muscle-like isoform3; spectrin
alphachain; peroxiredoxin-6; proprotein convertase subtilisin/kexin type9; 60S ribosomal protein L32¢;
cathepsin L-associated protein; 40S ribosomal protein S3-like; aldehyde dehydrogenase, mitochondrial-
like; neurobeachin-like; alpha-centractin-like). Husni et al. [58] isolated adenosine and ethyl-a-D-
glucopyranoside, as shown in Figure 14, from the body wall of Stichopus and found that the protein acts

as a tyrosinase inhibitor.

In addition, Lee et al. [59] analyzed 53 volatile organic compounds and 15 inorganic components
from a dried sample of Stichopus. The identified volatile organic compounds include alkanes, alkenes,
amines, amides, imides, acids, aldehydes, alcohols, esters, and ketones, but this study does not provide

the structural formulae of the individual components.
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3.5 Bovis Calculus, Bovis Calculus Artifactus, Bovis Calculus Sativus, Bovis
Fel, Ursi Fel, Suis Fellis Pulvis, and Serpentis Fel

In traditional medicine, animal gallstones or gall, such as cow bezoar, cattle bile, bear bile, pig bile,
and serpent bile, have long been used for medicinal preparations. The key bioactive compounds
included in the medicinal materials are bile acids. Recently, studies have been conducted to analyze

bile acids and their contents in individual medicinal materials.

Bovis Calculus (known as cow bezoar or natural Calculus Bovis), is the dried gallstone of Bos taurus
domesticus Gmelin from the family Bovidae. Due to the limited sources and high price of Bovis Calculus,
Bovis Calculus Artifactus (known as artificial Calculus Bovis) was developed. Bovis Calculus Artifactus
is created by mixing cattle bile, cholic acid (CA), hyodeoxycholic acid (HDCA), taurine, bilirubin and
cholesterol to mimic natural Calculus Bovis. Bovis Calculus Artifactus is much less expensive than Bovis
Calculus but has similar efficacy. Bovis Calculus Sativus was also developed, but Bovis Calculus
Artifactus generally much more common in the market. The following list shows the chemical

constituents identified from Bovis Calculus, Bovis Calculus Artifactus, and Bovis Calculus Artifactus.

®  Bovis Calculus: cholic acid, deoxycholic acid (DCA), chenodeoxycholic acid (CDCA),
hyodeoxycholic acid, ursodeoxycholic acid (UDCA), taurocholic acid (=taurocholate
sodium, TCA), glycocholic acid (GCA), glycodeoxycholic acid (GDCA),
glycochenodeoxycholic acid (GCDCA), taurodeoxycholic acid (TDCA),
taurochenodeoxycholic acid (TCDCA), bilirubin [60-66].

®  Bovis Calculus Artifactus: CA, DCA, CDCA, HDCA, UDCA, TCA, lithocholic acid (LCA),
GCA, GDCA, GCDCA, glycolithocholic acid (GLCA), TDCA, taurolithocholic acid (TLCA),
TCDCA, TUDCA, bilirubin, taurine [60-64, 66-71]

®  Bovis Calculus Sativus: CA, DCA, CDCA, HDCA, UDCA, TCA, GCA, LCA, bilirubin,
3a,12a-dihydroxy-7-oxo-5B-cholanic acid [60, 61, 63, 64]

Many studies have been conducted to analyze the bioactive compounds contained in Bovis Calculus,
Bovis Calculus Artifactus, and Bovis Calculus Artifactus quantitatively for quality control purposes [60,
61, 63, 64]. However, these reports have presented different results regarding the compounds and their
contents included in the three medicinal materials. Therefore, the chemical markers of the three

medicinal materials are difficult to determine.

Bovis Fel is the dried gall bladder of cattle (Bos taurus domesticus Gmelin) or of buffalos (Bubalus
bubalis Linne) belonging to the family Bovidae. Ursi Fel is the dried bile of bears (Ursus arctos Linne or
Selenaretos thibetanus Cuvier from the family Ursidae). Serpentis Fel is the dried gall bladder of
serpents (Naja naja Cantor or Bungarus fasciatus Schneider from the family Elapidae, or Elaphe radiata
Schlegel, Ptyas korros Schlegel, or Zaocys dhumnades Cantor from the family Colubridae), and Suis
Fellis Pulvis is the dried bile of pigs (Sus scrofa Linne, or Sus scrofa domestica Brisson from the family
Suidae). The following list shows the chemical constituents identified from the individual medicinal

materials.
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® Bovis Fel: CA, DCA, CDCA, UDCA, TCA, GCA, GDCA, GCDCA, glycohyodeoxycholic acid
(GHDCA), TDCA, TLCA, TCDCA, taurohyodeoxycholic acid (THDCA),
tauroursodeoxycholic acid (TUDCA) [62, 63, 72, 73].

® Ursi Fel: CA, CDCA, UDCA, LCA, TCA, GDCA, GLCA, GCDCA, TDCA, TLCA, TCDCA, 7-
keto-TCDCA, TUDCA [62, 66, 73].

®  Suis Fellis Pulvis: CA, DCA, CDCA, HDCA, UDCA, GCA, GDCA, glycohyocholic acid
(GHCA), GCDCA, GHDCA, GLCA, TCA, taurohyocholic acid (THCA), TLCA, TCDCA,
THDCA [61-63, 72, 74, 75].

®  Serpentis Fel: TCA, LCA, GDCA, TDCA, TCDCA [62]

Figure 15-16 shows the chemical structures of the bile acids, taurine, and bilirubin which are listed
above. Bile acids are a group of steroids bearing a carboxyl group at the C-17 side chain, which

represents the characteristic constituents of human and animal bile.

Animal galls also include various sterols. Figure 17 shows five oxysterols which were isolated from

Bovis Calculus and Bovis Calculus Artifactus [76].

In  addition to bile acids and sterols, phospholipids such as phosphatidylcholine,

phosphatidylethanolamine, phosphatidylinositol were found from Bovis Fel and Ursi Fel [73, 77].

3.6 Arisaema cum Bile

Arisaema cum Bile, which has been extensively used in traditional medicine, is a medicinal material
prepared by mixing Arisaematis Rhizoma (Arisaema amurense Maximowicz, Arisaema erubescens
Schott, Arisaema heterophyllum Blume from the family Araceae) powder with cattle, sheep, or pig bile
and fermenting the resulting mixture. However, since little research has been done on the pharmacology
of the Arisaema cum Bile, the chemical constituents that have traditional efficacy are still unknown. The
PubMed search resulted in a study where eight phenolics (gallic acid, chlorogenic acid, syringic acid,
ferulic acid, sinapic acid, catechin, quercetin, and neohesperidin) were isolated [78]. The structural

formulae of sinapic acid and neohesperidin are shown in Figure 18.

3.7 Moschus

Moschus (known as Musk) is the dried secretion of the musk gland of the male musk deer (Moschus
berezovskii Flerove, M. chrysogaster Hodgson, M. moschiferus Linne, and M. sifanicus Przewalski from
the family Moschidae). Moschus is not only an important material for global perfumery, but is also one
of the most famous and precious medicinal materials in traditional medicine. Moschus includes
muscone, steroids, lipids, and proteins [79-83]. In particular, muscone, which contributes to the odor of
musk, is the most important chemical constituent when evaluating the quality. Muscone-like macrocyclic

substances isolated from Moschus include normuscone and muscopyridine, as shown in Figure 19.
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Steroids account for a large portion of the chemical constituents of Moschus. The steroids detected
in Moschus include resibufogenin [83], one of the constituents of Bufonis Venenum, and those listed in
Figure 20.

In addition to steroids, Li et al.[83] isolated the following alkanes, alcohols, aldehydes, and aliphatic

esters from musk as shown in Figure 21.

3.8 Cervi Cornu Pantotrichum (CCP)

CCP (known as Deer antler) is a dried preparation of the unossified antler of Cervus nippon
Temminck, C. elaphus Linne or C. canadensis Erxleben from the family Cervidae. The chemical
constituents of CCP include phospholipids, gangliosides, glycoproteins, nucleosides, amino acids,
proteins, and cholesterols [84-90].

Kim et al.[84] detected a mixture of phosphatidylcholines with various fatty acids, such as the C14:0,
C16:0, C18:0, C18:1, C18:2, and C20:4 types. Jhon et al. [85] found the five types of gangliosides
shown in Table 4.

Glycosaminoglycans are made of repeating units of disaccharides. The glycosaminoglycan of CCP
contains chondroitin 4-sulfate [86], chondroitin 6-sulfate [86], dermatan sulfate [86], and heparan sulfate

[87]. In addition, the 17 nucleosides and nucleobases shown in Figure 22 were found in CCP.

3.9 Bubali Cornu

Bubali Cornu (known as water buffalo horn) is the horn of Bubalus bubalis Linnaeus from the family
Bovidae. The chemical constituents of Bubali Cornu include amino acids, peptides, and cholesterols.
Recently, three active peptides (WBH-1, WBH-2, and WBH-3) were isolated from Bubali Cornu [91].
The amino acid sequences of WBH-1, WBH-2, and WBH-3 were identified as GIn-Tyr-Asp-GIn-Gly-Val
(708 Da), Tyr-Glu-Asp-Cys-Thr-Asp-Cys-Gly-Asn (1018 Da), and Ala-Ala-Asp-Asn-Ala-Asn-Glu-Leu-
Phe-Pro-Pro-Asn (1271 Da), respectively.

3.10 Hirudo

Hirudo is the dried whole body of the leech (Hirudo nipponica Whitman from the family Hirudinidae,
or Whitmania pigra Whitman or W. acranulata Whitman from the family Haemopidae). The major
bioactive compounds contained in Hirudo are nucleobases, amino acids, and peptides. In particular,
numerous pharmacology studies about anticoagulant peptide of Hirudo have been done. Hirudin, which
is isolated from the medicinal leech Hirudo medicinalis, is a representative anticoagulant, acting as a
thrombin inhibitor [92, 93]. In addition to hirudin, various anticoagulant peptides, such as
whitmanin(8608 Da) [92], whitide(1997.1 Da) [94], WP-30(3140.63 Da) [95], H1(14998 Da), H2(15988
Da), H3(15956 Da) [96], WA3-1(1422 Da) [97], were recently isolated from Hirudo. Among these
peptides, the amino acid sequences of whitide, WP-30, and WA3-1 are
GPAGPVGAPGGPGVRGLPGDRG, VISRTQSNVQAAWGQVGGHAADYSAVAIER, HDFLNNKLEYE,
respectively. A high Fischer’s ratio peptide, called HF2 (<874 Da), was also extracted from Hirudo [97].
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In addition to the peptides, the 14 amino acids of Gly, Ala, Val, Leu, lle, Met, Trp, Phe, Ser, Thr, Tyr,
Lys, Arg, and His [98] as well as the nucleobases of uracil, xanthine [98], and hypoxanthine [93, 99]

were isolated from Hirudo and quantified for a quality comparison.

3.11 Bombina

Bombina is the dried whole body of the oriental fire-bellied toad (Bombina orientalis Bouglenger from
the family Bombinatoridae). Most studies of the chemical constituents of Bombina were conducted with
regard to the peptides extracted from the skin. Bombesin (PubChem 16133800) is a 14-amino acid
peptide (1619.9 Da) isolated from the skin of Bombina [100]. The amino acid sequence of bombesin is
Pyr-GiIn-Arg-Leu-Gly-Asn-GIn-Trp-Ala-Val-Gly-His-Leu-Met, where pyroglutamic acid is at the N-
terminal and NH2 is at the C-terminal. Recently, a peptide termed DV-28 (3198.5 Da) was found in the
secretion from the skin of Bombina [101]. The amino acid sequence of DV-28 s
DMYEIKGFKSAHGRPRVCPPGEQCPIWV, with a disulfide bridge between Cys18 and Cys24 and an

amidated C-terminal Val residue.

3.12 Scolopendra

Scolopendra is the dried whole body of centipedes (Scolopendra subspinipes mutilans L. Koch from
the family Scolopendridae). A peptide (Ser-Gin-Leu) with antithrombotic activity was isolated from
Scolopendra [102], and five amino acids, Asp, Arg, Ala, Leu, and Lys, were isolated and quantified
[103].

3.13 Eupolyphaga

Eupolyphaga (known as Steleophaga) is the dried whole body of female cockroaches (Eupolyphaga
sinensis Walker or Steleophaga plancyi (Boleny) from the family Corydiidae). An antimicrobial peptide
called Es-termicin was isolated from Eupolyphaga [104]. The amino acid sequence of Es-termicin is
ACDFQQCWVTCQRQYSINFISARCNGDSCVCTFRT, which is very similar to the sequence of termicin,

known to inhibit filamentous fungi.

3.14 Tabanus

Tabanus is the dried whole body of the female adult Tabanus mandarinus Schiner or T. bivittatus
Matsumura from the family Tabanidae. Tabanus anticoagulant protein (65k Da) with anticoagulant
activity was isolated from Tabanus [105]. Ding et al. [106] extracted 21 fatty acids from Tabanus and
showed that palmitoleic acid, palmitic acid, linoleic acid, oleic acid, and stearic acid are the main

compounds among them.

3.15 Mylabris

Mylabris is the dried whole body of Mylabris cichorii Linne, M. phalerata Pallas or Epicauta gorhami

Marseul from the family Meloidae. The Korean and Chinese pharmacopoeias state that the main
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constituent of Mylabris is cantharidin (PubChem 5944), as shown in Figure 23. The PubMed search

provided a report comparing the cantharidin content in Mylabris before and after biotransformation [107].

3.16 Scorpio

Scorpio is the dried whole body of scorpions (Buthus martensii Karsch, BmK, from the family
Buthidae). The bioactive constituents of Scorpio are concentrated in the venom produced from the gland
of the scorpion. Scorpion venom includes analgesic peptides or antitumor peptides. The following
analgesic peptides were isolated and characterized from Scorpio: BmK 11, BmK 14, BmK 16, BmK AngP1,
BmK dITAP3, BmK ANEP, BmK AngM1, BmK AS, BmK AS-1, BmK AGP-SYPU1, BmK AGP-SYPU?2,
BmK AGAP, and BmK AGAP-SYPU2 [108-110]. The antitumor peptides isolated from Scorpio are BmK
CT and BmK CT-13 [111], which have amino sequences similar to that of chlorotoxin, which is used as
an antitumor drug. In addition, among the analgesic peptides, BmK AGAP and BmK AGAP-SYPU2 are
bifunctional peptides with both analgesic activity and antitumor activity. In addition to the two types of
bioactivity, two chemical constituents with antibacterial activity were isolated from Scorpio [112], as

shown in Figure 24.

In addition, Lee et al. [113] detected the 17 amino acids of Asx, Glx, Ser, His, Gly, Thr, Arg, Ala, Tyr,
Cys, Val, Met, Phe, lle, Leu, Lys, and Pro from Scorpio.

3.17 Holotrichia

Holotrichia is the larvae of chafer (Holotrichia diomphalia Bates from the family Melolonthidae) or
other similar insects. Prophenoloxidase participating in the defense reaction and wound healing of
insects was extracted from the hemolymph of Holotrichia [114]. The oleic acid, palmitic acid, and

palmitoleic acid contained in Holotrichia show anti-inflammatory and analgesic activities [115].

3.18 Pheretima

Pheretima is the dried whole body of earthworms (Pericaeta communisma Gate et Hatai, Pheretima
aspergillum E. Perrier, P. vulgaris Chen, P. guilleimi (Michaelsen), or P. pectinifera Michaelsen from
the family Megascolecidae, or Allolobophora caliginosa var. trapezoides Anton from the family
Lumbricidae). Lumbricin-PG, an antimicrobial peptide, was purified from the skin of P. guillelmi
(Michaelsen) [116]. Lumbricin-PG includes 59 amino acid residues and has a molecular weight of
6908.7 Da. These characteristics of Lumbricin-PG are similar to those of lumbricin, an antimicrobial
peptide identified in Lumbricus rubellus. In addition to antimicrobial peptide, hypoxanthine [117] and the
unsaturated fatty acids of oleic acid, linoleic acid, arachidonic acid, and eicosatrienoic acid [118] were

isolated from P. aspergillum.
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3.19 Ranae Oviductus

Ranae Oviductus is the dried oviducts of Rana temporaria chensinensis David from the family
Ranidae. Figure 25 shows the cholesteryl esters [119] and steroids [120] which were extracted from

Ranae Oviductus.

3.20 Syngnathus

Syngnathus is the dried whole body of pipefish (Solenognathus hardwickii (Gray), Syngnathoides
biaculeatus (Bloch), or Syngnathus acus Linnaeus from the family Syngnathidae). Recently, solenin, a
protein with translation-inhibiting activity, was isolated from pipefish [121]. This protein has a molecular
weight of 18 kD and possesses the N-terminal sequence AHDAEVNEVKAQVAA. In addition,
hypoxanthine, an antioxidant compound, was extracted from Syngnathus [122].

3.21 Hippocampus

Hippocampus is the dried whole body of seahorses (Hippocampus coronatus Temminck et Schlegel,
H. kelloggi Jordan et Snyder, H. histrix Kaup, H. kuda Bleeker, H. trimaculatus Leach, or H. japonicus
Kaup from the family Syngnathidae). The chemical constituents of Hippocampus include amino acids,
peptides, glycoproteins, lipids, and steroids. Su et al. [123] extracted and purified two glycoproteins,
HG-11 and HG-21, from H. kuda Bleeker, where the saccharide contents were 56.7975% and 39.479%,
respectively, and the corresponding protein contents were 30.5475% and 51.747%. Chen et al. [124]
isolated lipids with anti-inflammatory activity from H. trimaculatus Leach. The lipids include neutral lipids,
glycolipids and phospholipids and exhibit various fatty acid compositions. In addition, Hippocampus
contains hypoxanthine and xanthine [122, 125].

3.22 Bombyx Batryticatus

Bombyx Batryticatus is the dried dead bodies of silkworm larvae (Bombyx mori L. from the family
Bombycoidea) infected by Beauveria bassiana (Bals.) Vuillant. The chemical constituents of Bombyx
Batryticatus include sterols (ergost-6,22-dien-3[3,5a,8a-triol, B-sitosterol, and daucosterol) and sugar

alcohols (meso-erythritol and d-mannitol) as shown in Figure 26 as well as palmitic acid and uracil [126].

3.23 Bombycis Faeces

Bombycis Faeces is the dried droppings of silkworm larvae (Bombyx mori L. from the family
Bombycoidea). Bombycis Faeces includes megastigmane sesquiterpenes, megastigmane glycosides,
carotenoids, alkaloids, and amino acids [127-129]. The chemical structures of five megastigmane
sesquiterpenes [127, 128] and five megastigmane sesquiterpene glycosides [127], lutein [127], and

three alkaloids [129] isolated from Bombycis Faeces are shown in Figure 27.

In addition, amino acids (Ala, GIx, Phe, Leu, and lle) as well as betaine, which is an amino acid
derivative, and pipecolic acid, a metabolite of lysine, were detected in Bombycis Faeces [127]. Figure

28 shows the chemical structures of betaine and pipecolic acid.
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3.24 Vespae Nidus

Vespae Nidus is the nest of Polistes mandarinus Saussure et Geer, P. olivaceous (DeGeer), P.
jJjaponicus Saussure, or Parapolybia varia Fabricius from the family Vespidae. Recently, two
sesquiterpenoids and six diarylheptanoids, as shown in Figure 29, were isolated from Vespae Nidus
[130].

3.25 Mantidis Ootheca

Mantidis Odétheca is the dried egg case of the mantis (Tenodera angustipennis Saussure, T. sinensis
Saussure, Statilia maculata (Thunberg), or Hierodula patellifera (Serville) from the family Mantidae).
Mantidis Odtheca contains a protease with fibrinolytic activity. A mantis-egg fibrolase (MEF) [131] with
a molecular weight of 32.8k Da was extracted from Mantidis O6theca. Similar fibrinolytic proteases,
MEF-2 (32.9k Da) and MEF-3 (35.6k Da), were also purified from Mantidis Odtheca [132].

3.26 Haliotidis Concha

Haliotidis Concha is the shell of Nardotis gigantea (Gmelin), Sulculus diversicolor supertexta
(Lischke), Haliotis diversicolor Reeve, H. discus hannai Ino, H. ovina Gmelin, H. ruber (Leach), H.
asinina Linnaeus, or H. laevigata (Donovan) from the family Haliotidae. More than 90% of the chemical
constituents of abalone shell are calcium carbonate and other organic or inorganic substances also
included in the abalone shell. Recently, two proteins, perlucin (17k Da) and perlustrin (13k Da), were
isolated from the shell of H. laevigata [133], and an aquamarine blue pigment identified as a polyenic

compound was extracted from the shell of H. discus hannai Ino [134].

3.27 Arcae Concha

Arcae Concha is the shell of Scapharca subcrenata (Lischke), S. broughtonii Schrenck, Tegillarca
granosa (Linne), Arca subcrenata Lischke, A. granosa Linnaeus, or A. inflata Reeve from the family
Arcidae. The main constituent of the Arcae Concha is calcium carbonate. Recently, two antioxidant

peptides, A-Bg1 and A-Bh, were isolated from the alcalase hydrolysate of S. subcrenata [135].

3.28 Margaritifera Concha and Margarita

Margaritifera Concha (known as mother of pearl or nacre) is the shell of Hyriopsis cumingii (Lea) or
Cristaria plicata (Leach) from the family Unionidae, or Pteria martensii (Dunker) or Pinctada fucata
martensii (Dunker) from the family Pteriidae, and Margarita (known as pearl) is a hard object produced
by Margaritifera Concha. The main constituent of both Margaritifera Concha and Margarita is calcium
carbonate, as in the cases of Haliotidis Concha and Arcae Concha. Water-soluble proteins, acid soluble
proteins, acid insoluble proteins, and conchiolin proteins were isolated as organic compounds from both
Margaritifera Concha and Margarita[136, 137].
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3.29 Fossilia Ossis Mastodi (FOM)

FOM (known as Longgu) is the ossified bones of large mammals. FOM resources are limited and
non-reproducible, but FOM has been used in traditional medicine for more than one thousand years.
FOM includes aragonite type calcium carbonate and hydroxyapatite as the main constituents, as well
as sixteen other elements (Al, Ba, Bi, Ca, Ge, I, Ir, K, Mn, Mo, Na, Ni, Si, V, Zn, and Zr) [138].

4. Conclusion

Most studies of the chemical constituents of medicinal materials used in traditional medicine have
been conducted on botanical medicinal materials. Several databases provide information about many
botanical medicinal materials. However, although many non-botanical medicinal materials, including
animals, seashells, and minerals, have been frequently used for clinical purposes, there is much less
available information on the chemical constituents of non-botanical medicinal materials compared to
that on botanical medicinal materials. Therefore, it is necessary systematically to establish an
information database about the chemical constituents of non-botanical medicinal materials. Generally,
when a review of medicinal materials is conducted, various databases are used, including PubMed,
Scopus, Web of Science, and Google Scholar. For a survey of TCM, Chinese databases established in
the Chinese language are also used. However, much time is needed to review the entire set of literature
about only a single medicinal material, and vast amounts of time are required to review many hundreds
of non-botanical medicinal materials. Existing databases are generally used due to the time limits when
studying medicinal materials, but some of the non-botanical medicinal materials are not included in the
databases. Moreover, the databases are constructed based on published books and thus do not include
up-to-date research information. In general, the chemical constituents of medicinal materials are
dependent on the origin of the medicinal materials and the compound extraction methods. This
dependence is greater with non-botanical medicinal materials than it is with botanical medicinal
materials. However, the information included in published books is limited to the names of medicinal
materials and compounds, while for detailed information, researchers must search the references of
the books despite the fact that they are difficult to obtain in comparison with online databases.

Therefore, this study was conducted as an effort to establish a database of up-to-date information on
the chemical constituents of non-botanical medicinal materials systematically by investigating their
constituents from chromatography research articles available in PubMed, which is an online research
article database. The amount of current information on the chemical constituents of individual medicinal
materials is less in comparison to when all research article databases are searched, as only the PubMed
database was searched here. However, the information on the chemical constituents of all the non-
botanical medicinal materials was searched for in the PubMed database. In general, conventional
review work has mainly been done on medicinal materials for which information has been well
discovered thus far. This article presents a timely summary of the chemical constituents of all the non-

botanical medicinal materials, including medicinal materials that are not well studied. Information on
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constituent compounds in this survey has already been published in other articles. Thus, this article
does not introduce novel compounds but instead summarizes all compounds of non-botanical materials

which can be found in PubMed literatures.

This study surveyed only chromatography articles, matching the method used during the construction
of TM-MC. Chromatography is a general experimental method for separating mixtures. Most of the
articles regarding the compounds of medicinal materials were found, but some articles may not have
been included in the present study. Therefore, to increase the completeness of the databases, future
studies should filter research articles using another screening method or should review all research

articles about medicinal materials.

The information on the chemical constituents of the botanical medicinal materials included in the
pharmacopoeias of Korea, China, and Japan from the PubMed database is already provided by TM-
MC. However, because the names of compounds are used as the identifiers in TM-MC, the compound
information is redundant. Currently, TM-MC is working on addressing this redundancy problem. As a
separate work, this study was conducted using the chemical structure formulae of all of the chemical
constituents as identifiers to remove redundancy. In addition, for the compounds included in the
PubChem databases, the PubChem IDs were also provided so that the users can obtain more

information.
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